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In the year 1631 King Charles I granted a 
Royal Charter constituting the clock and 
watchmakers a body corporate under the 
name of ‘ The Master, Wardens and Fellow- 
ship of the Art and Mystery of Clockmaking 
in the City of London’. In this book, T. P. 
Camerer Cuss, who has been connected with 
watchmaking all his life, provides a concise 
introduction to this ‘ art and mystery’. The 
word ‘mystery’ has a special significance for 
us because so much of the movement of a 
watch is hidden from view. 


Watches developed from portable clocks 
and the author traces their development 
from the 16th century right through to the 
20th. He gives equal emphasis to cases, dials 
and movements, and touches on such inter- 
esting matters as the keen rivalry between 
British and continental watchmakers; great 
makers of each period; and the means by 
which a watch may be dated. 


All this makes easy and interesting 
reading because the author deals with the 
history of his subject in the main text and 
incorporates his technical details in a very 
full Glossary. The book is illustrated with 
four colour plates and 230 black-and-whites, 
most of which have never before appeared 
in a book. 
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ment by H. Capt, Geneva, c.1820. Centre: 
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Right: Gold and enamel English lever watch 
with matching fob. Hallmark 1835. 
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p: 


Tambour watch 1548. Gilt metal case. Front cover has apertures through which the hours can be seen. 

Gilt dial with Roman numerals on outer chapter ring and Arabic on inner. Centre of dial engraved with 

twelve rays. Touch pins. Steel hand. Verge full plate movement of iron or steel. Stackfreed. Dumb-bell 

foliot. S-shaped cock. Back cover is dated 1548 on the inside and punched with initials C.W., probably 

standing for Caspar Werner of Nuremberg, a contemporary of Henlein. Werner is referred to by 

Doppelmayr (1730) in his Historical Account of the Nuremberg Mathematicians and Artists as *a lock- 
maker in great repute for the small watches which he made’. 
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Foreword 


This book has a limited purpose, namely to provide fundamental information. My intention has 
been to make the text easy to absorb, so I have relieved it of some technical details and have in- 
corporated them in the Glossary. For a more detailed work the reader is referred to Watches 
(Batsford, 1965), by Cecil Clutton and George Daniels, while Paul M. Chamberlain’s It’s About 
Time (Richard R. Smith, New York, 1941) is indispensable to anyone with a special interest in 
escapements. The history of the Marine Chronometer is splendidly told by R. T. Gould in the book 
of that name (Holland Press, 1960). I should like to invite the notice of readers to the Antiquarian 
Horological Society, the proceedings of which are recorded in the quarterly Antiquarian Horology. 

My thanks are due to Mr P. G. Coole, who has aided me in no small measure by helpful advice 
and never-failing readiness to discuss a problem. 

My thanks are also due to the British Museum for permission to reproduce plates 1, 4, 6, 9, 13 and 
21; to the Science Museum for figs. II and VII; to the Victoria and Albert Museum for plates 18, 19 
and 25; to the National Maritime Museum for plate 3; to the Basingstoke Museum for plate 5; 
Mr Jurgen Abeler for the frontispiece; to Mr Charles Allix for plate 101; Mr Sam Bloomfield for 
plates 82 and 122; Mr T. C. Dawson for plate 86; Mr E. Hornby for plate 77; Mr J. Kennedy for 
plate 28; Count Lamberti for plate 2; Mr S. Leiter for plate 32; Mr J. H. Mathewson for plates 50, 
99 and 100; Mr S. Tippetts for plate 14; and to Mr F. C. Tufton for plate 70. 


1. The First Hundred Years. 1500-1600 


Watches developed from portable clocks. Clocks were rendered portable when a coiled spring, the 
mainspring, was introduced to provide the driving power instead of a suspended weight. 

The mainspring is, therefore, our first consideration. When it was introduced is uncertain; 
probably the idea arose from the use of a blade or flat spring, the ‘springiness’ of which was employed 
by the locksmith before the coiled strip of suitably hardened metal was put to use in clockwork. 

Research into the very beginnings of clockwork is being undertaken afresh at the present time. 
Mr P. G. Coole of the British Museum has followed a number of lines of investigation and it may 
well be that much of what is still uncertain in the early history of horology will be clarified. Greater 
attention is now being paid to manuscripts, paintings and illuminations, and it has been established 
from such sources that the mainspring may have been in use by the mid 15th century, and was cer- 
tainly known by 1477. 

One of the earliest references to what is quite unmistakably a watch appears in Cosmographia 
Pomponiae Melas (1511), where the author, Johannes Cocclaeus, refers to the work of Peter Henlein 
of Nuremberg. Later, in 1730, the Nuremberg chronicler Dopplemayr wrote as follows regarding 
Henlein: ‘A locksmith artist who gained renown through the small watch works which he was one of 
the first to make in the form of musk-balls at that time in use.’ For long this was thought to indicate 
that Henlein invented not only watches but, by implication, the mainspring. Though it is quite 
clear that Nuremberg was a watchmaking centre in the early years of the 16th century, it is im- 
portant to note the views now being put forward that the spring-driven clock probably had its 
origin, at an earlier period, in what is now Flanders and Burgundy. It is also probable that northern 
Italy was active in the earliest years. Though no Italian watch appears to have survived from this 
period, Professor Morpurgo’s researches among Italian documents have convinced us that small 
portable clocks and probably watches were made in Italy as early as 1488. A school of watch- 
making existed in France by about 1525. 

The portable clocks which were the precursors of the watch are drum-shaped (Pls. 1 and 2). One 
would have thought, therefore, that the first watches would have been similar in construction and 


1. Drum clock. German. 1554. Gilt metal 
case, approximately 50 mm. high. The dial 
is surrounded by a XII hour chapter ring 
with touch pins. In the centre a dial for the 
twelve unequal hours read from the 
appropriate sign of the zodiac engraved on 
the dial; in the centre of the hand a disc 
showing the age, phase and aspect of the 
moon. Skeletonised steel movement. The 
clock is signed ‘Phil. Imiss’ and dated 1554. 
The clock has an alarum attachment (not 
shown). (The Trustees of the British 
Museum.) 
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2. Drum clock. Italian 
or South German. Mid 
16th century. Gilt 
metal portable clock. 
Hours I to XII on 
outer chapter ring, 13 
to 24 on inner ring. 
Touch pins. Steel hand. 
Steel skeletonised 
movement. Early 
fusee. Foliot with later 
addition of balance 
spring. Early form 

of cock. The pendant 
on the case is prob- 
ably a later addition. 
(Count Lamberti, 
Rome.) 


appearance, but smaller; small and light enough to be worn; as Cocclaeus wrote: ‘to be carried 
on the bosom or in the purse’. However, some of the earliest surviving watches answer the description 
given to Henlein’s watches by Dopplemayr, for they are spherical in form. The earliest dated watch 
(1548) that has come to light so far has a tambour case (see Frontispiece). 

A watch of spherical form, and dated 1551, is in the Louvre, Paris. Pl. 3 shows one of a similar 
type but larger. Both these are by Jacques de la Garde. The Ashmolean Museum, Oxford, has an 
example of the German musk-ball watch; this also dates from the mid 16th century. P1. 4 illustrates 
the tambour or drum-shape. 

As might be expected, the timekeeping of these watches was quite ineffectual by modern standards, 
but one can easily appreciate what marvels their owners thought them—and as, in their own context, 
they were. 

We have seen that they are powered by a mainspring. This power is delivered through a train of 


3. Globe clock. French. 1552. Portable striking clock. Fusee and gut. Signed ‘Jacques de la Garde’, and dated 1552. 
(The National Maritime Museum, England.) 
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4. Tambour watch. 
German. Circa 1560. 
Cast, gilt metal case 
with hinged lids. Two 
rings of chapters I to 
XII and 13 to 24, dial 
centred with a sun- 
burst. Steel hand. Band 
of case with inhabited 
scrolling foliage. The 
back is similar to the 
band, the pattern run- 
ning in a circle around a 
stylised floral medal- 
lion. Steel movement 
with stackfreed and 
bristle regulator. 

Verge escapement. The 
movement has the 
punch mark NS or MS 
in relief. (The Trustees 
of the British Museum.) 


wheels and pinions to the escapement. An escapement performs the function of releasing the driving 
power step by step. 

The earliest form of escapement in the light of present knowledge is the verge (see Glossary). It is 
not known who invented it. Before its use for watches it had already done duty for about 200 years 
for clocks. 

The verge escapement consists of the escape wheel (driven by a pinion from the last wheel in the 
train), the verge itself and the balance (see Glossary). There are two pallets (‘flags’) located on the 
verge and set at about 100 degrees to each other. The teeth of the crown (escape) wheel act upon 
alternate pallets. 

The escapement controls the release of the driving power and at the same time imparts energy— 
‘impulses’—to the balance to maintain it in oscillation. The balance itself controls, to a degree, the 
frequency with which this operation occurs. 

The teeth of the escape wheel are so formed that, as the wheel rotates, each pallet is in turn 
pushed clear so that a tooth escapes, simultaneously impulsing the balance. This maintains the to- 
and-fro characteristic of the balance. At the date of which we are speaking the balance spring 
had not been invented, so that the interval between each alternating swing of the balance depend- 
ed almost solely upon the power exerted by the mainspring and the inertia of the balance, a 
condition making for wear in the various parts engaged in the strife, and for erratic behaviour. It 
will be readily appreciated that any fluctuations in the power delivered by the mainspring affected 
the performance of the balance and therefore the timekeeping. 

In the earliest German watches, instead of the plain wheel or balance so familiar on later watches, a 
bar, called a ‘foliot’, was used (Pls. 4 and 5). This was weighted at each end, and a crude adjustment 
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5. Round clock-watch. German. Last quarter 16th 
century. Cast gilt metal case with pierced and en- 
graved hinged covers. Pendant and loose-fitting ring, 
with finial at base of case. Curved sides to case and 
domed covers. Dial with engraved centre and two 
rings of chapters I to XII and 13 to 24. Touch pins. 
Steel hand with tail. Plates and pillars of movement 
are brass: wheels, pinions and other parts, steel. 
Going train of four wheels with five leaf pinions. 
Stackfreed. Verge escapement. Foliot with hog 
bristle regulator. (The Basingstoke Museum.) 


6. Round clock-watch. German. Last quarter 16th 
century. Cast gilt metal case, with pierced covers and 
band. Silver champlevé dial, the chapters (I to XII and 
13 to 24) and half-hour marks in black, the quarter 
marks in translucent blue enamel; the centre with 
stylised foliage springing from an urn and surmounted 
by a bird in varicoloured translucent enamel. Steel 
hand with long tail. Brass-plated stackfreed movement 
with steel wheels. Geared bristle regulator. Maker's 
mark IH punched on movement plate. (The Trustees of 
the British Museum.) 
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of the timekeeping could be made by altering the weights, this altering the moment of inertia of 
the foliot. Another and better method of controlling the oscillations to some extent was to control 
the supplementary arc (see Glossary) of the foliot by making each end of the foliot bank against an 
upright hog’s bristle, the bristle being mounted on a pivoted arm and consequently adjustable 
(Pls. 4 and 5). The same idea was subsequently employed on the balance by the arms of the balance 
banking against adjustable bristles. The main endeavour to improve the timekeeping, however, 
was directed towards providing a more or less unvarying driving power. 

A mainspring exerts a varying force depending upon whether it is in a fully wound or in a run 
down condition. Two equalising devices were used: the stackfreed (Pls. 4 and 5) and the fusee 
(Pls. 2 and 3: see Glossary). The stackfreed enables a flatter watch to be made so that one may con- 
clude that this accounts for its use in preference to the fusee by some of the 16th-century German 
watchmakers. Certainly the early fusee, with its theory probably only partially understood by its 
users, did not give results so very much better than could be obtained from the stackfreed. 

Cocclaeus speaks of Henlein’s watches ‘going for 40 hours’, whereas the stackfreed watches have 
a running time of about 26 hours. It is possible, therefore, that Henlein’s earliest watches had neither 
stackfreed nor fusee, but were provided with stopwork (see Glossary). If a watch which will run for 
40 hours is wound every 12 to 24, it will give a better performance because in that event only a section 
of the mainspring, giving a more equal torque, is being employed. 

In order that the first turns of the mainspring will produce a more equal force to the subsequent 
turns, some power must be put on the spring; some preliminary winding-up must be done before the 
ordinary winding commences. The amount of this initial winding is known as ‘setting-up’ the main- 
spring; and the amount of set-up, in the pre-balance days that we are discussing, affects the time- 
keeping considerably. Some provision for this was made even in the earliest times on non-fusee 
watches; a pinion meshed with a wheel of which a small section was left uncut (as on the stackfreed 


7. Oval watch. Circa 1600. Gilt metal. Flat sides to case, domed solid covers. Pendant with loose-fitting ring. Finial to 

case. Plain gilt dial with touch pins on inner ring. Steel hand with tail. The escapement is fixed by two sprung bolts, 

the disengaging knobs of which are seen in the III and IX positions on the dial. Verge, fusee and gut. Three wheel 

train. Ratchet mainspring set-up and regulation with pierced brass decoration to the click. Steel ratchet wheel and 

click spring. Balance cock with S-shaped table. The cock is fixed by tenon and pin. Columnar or round baluster 
pillars. The movement is signed ‘Chappelle’, an unrecorded maker, probably French. 
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watch) thus causing only a portion of the mainspring to be used effectively. The earliest set-up on the 
fusee watch is the ratchet and click, which was to give place, as we shall see in the next chapter, to 
the worm and wheel method. 

From the earliest times striking, and sometimes alarum work, was incorporated. Towards the 
end of the 16th century astronomical indications as well as phases of the moon and calendar work 
became additional complications (Pl. 9). In the days before printed calendars such information was 
useful, and to know the state of the moon before planning a night journey was a definite advantage. 
There was a greater chance of the date being correctly shown than the hour! 

Dials had only an hour hand, the dial having hour and half-hour divisions. At each hour there was 
a ‘touch pin’ or ‘feeling knob’ so that the time could be told in the dark by moving one’s finger 
across the dial (Pl. 7); the steel hand was stoutly made and it suffered no damage thereby. Glasses 
had not yet been introduced and to protect the watch in wear either a solid cover was fitted, which 
had to be lifted in order to read the time, or a cover with *windows' pierced over each hour numeral 
so that the tip of the hand and its position could be seen (Frontispiece). 

The earliest dials had a central decoration of a star or sun with twelve rays leading to the hour 
numerals (Pls. 3 and 4). German watches had, in addition to the twelve roman numerals, 13 to 24 
in arabic figures engraved on an inner circle, the characteristic German 2 resembling a Z (Pl. 4). 
At the end of the 16th century the central sun decoration began to give place to more elaborate en- 
graving, and the tail of the hour hand was increased in length. 

Judging by the very earliest watches that have survived, no great lavishness was expended on the 
cases. It would appear that the technical attributes were those which mattered; decoration for 
decoration's sake is more evident a little later. The spherical or musk ball type was shaped out of 
sheet copper, chiselled and engraved with arabesque and strap work, and gilded. The drum-type 
case was often cast with intricate patterns, worked over with a graver and then fire-gilt. Since most 
watches of this period had striking-work, the cases were also pierced, which enhanced the decorative 
effect. 

Towards 1585 the German drum-shape gave place to a circular case with domed back and front 
covers, more elaborately engraved as well as chiselled (Pl. 5). Additional forms began to appear as 
the century came to a close; octagonal—especially elongated octagonal—and oval (Pl. 7). Around 
1600 the circular watch tended to have a deep dome to the covers, the sides of the case becoming 
more bulging and rounded, while the most common French, English and Swiss watch, whether 
circular or oval, had straight sides. Watchmaking started in England, the Netherlands and what is 
now Switzerland, a decade or two before 1600. 


y. Decorating the Watch. 1600-75 


‘Ah, by my Troth, Sir, besides a jewel and a jewel’s fellow, a good fair watch that hung about my 
neck.’ This quotation from Thomas Middleton’s play 4 Mad World, My Masters, which appear- 
ed in 1608, shows how watches were then regarded. It is true that before 1600 watches were con- 
sidered to be articles of adornment, but the next half-century is the period of the most profuse 
decoration of all kinds. The different crafts of the engraver, the lapidary, the enameller and the 
jeweller were all employed on beautifying watch-cases. This is illustrated by the remarkable inven- 
tory of Queen Elizabeth I’s watches: ‘Item. One clocke of golde wrought like deyses and paunseyes, 
garnished with little sparkes of diamonds, rubies and emerodes, and eight small pearles on the 
border, and a pendant acorn. Item. A watch of agatte made like an egg garnished with golde. Item. 
A little watch of gold enamelled with sundry colors on both sides alike. Item. A little watch of 
christall slightly garnished with golde, with her Ma'ties picture on it.’ 

The movements remained basically unaltered, although these too were given greater decoration 
than previously. About 1635, the click and ratchet wheel set-up (Pls. 7 and 8) began to give place to 
the worm and wheel system (Pl. 12), a small silvered dial—the ‘figure piece'—being fixed to the 
wheel and a pointer fixed on the movement plate. This enabled a rather finer adjustment to be 
made, but for a time both methods were in use. The worm was secured to the plate by elaborately 
pierced and shaped supports, made of blued steel. The movement plates and the other brass 
work were gilded. The spring—in ratchet wheel set-up—was covered with a pierced brass decorative 


8. Silver ‘Puritan’ 
watch. Circa 1625. 
Plain silver case, solid 
dial cover. No finial to 
case. Silver dial Chapter 
ring engraved on dial, 
with quarter-hour 
marks on inner ring. 
Blued steel hand. 

Verge movement with 
fusee and gut. Three- 
wheel train. Round 
baluster pillars. En- 
graved potence. 
Ratchet set-up. 
Pinned-on cock of 
floriat design. Flat steel 
balance. Movement 
hinges out of case for 
winding. Signed ‘David 
Ramsay, Fecit’. 
Ramsay was watch- 
maker to James I and 
first Master of the 
Clockmakers’ Com- 
pany in 1632. 
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9. Calendar watch. Early 17th century. Gilt metal 
case with engraved, applied, silver band. The dial 
has an applied silver chapter ring with the hours 
I-XII-XII indicated by a steel hand; in the centre 
are two engraved rings for the months (in English) 
and the signs of the zodiac represented by symbols; 
the solar indications are by a gilt metal hand, the 
lunar ones by a silver hand thus showing their 
respective positions in the zodiac; the centre of 
these hands show the age, phase and aspect of the 
moon. The verge fusee movement has ratchet and 
click set-up. The balance cock is fixed to the plate 
by tenon and pin. Note engraved border to move- 
ment plate and large crown wheel with potence ex- 
tending between the plates. The movement is 
signed ‘H. Roberts’. The shield of arms with helm, 
crest and mantling inside the dial cover is probably 
Gurney of West Basham, Norfolk. (The Trustees of 
the British Museum.) 
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10. Gilt oval watch. Circa 1625. Gilt metal case with applied silver band. Engraved gilt metal dial with 

applied champlevé silver chapter ring with half-hour marks. Blued steel hand. Front and back covers 

are hinged, the inside of the former engraved with a wreath. Note winding hole in back of case, dis- 

closed for winding by opening back cover. Verge, fusee and gut. Round baluster pillars. Ratchet set-up. 

Pinned-on cock. Engraved border to plate. Signed ‘Rot. Grinkin'. Robert Grinkin was a founder 

member of the Clockmakers’ Company and Master in 1648. Until the Clockmakers were granted a 
Charter, Grinkin was a member of the Blacksmiths’ Company. 
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11. Octagonal watch. Circa 1630. Silver case with floral 
engraving in panels. Pendant with hole parallel with dial, 
and finial to case. The dial cover engraved with a figure of 
Father Time, the back cover with Pluto and Proserpine; the 
band with gilt metal engraved border. Gilt metal dial plate 
with a mountain scene engraved within applied silver chapter 
ring and floral engraving without. Blued steel hand. Verge, 
fusee and gut. Ratchet set-up. Pinned-on cock. Three-wheel 
train. Round baluster pillars. Signed ‘Jas. Vautrollier, Fecit’. 
James Vautrollier, probably a Huguenot refugee, was a 
founder member of the Clockmakers’ Company. 
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12. Crystal watch. Circa 1630. Lobed rock crystal case of oval form. Gilt bezels. Silver dial with floral engraving out- 
side chapter ring and landscape engraved within. Blued steel hand. Half- and quarter-hour markings on chapter ring. 
Worm and wheel set-up regulation with silvered figure plate. Pinned-on cock. Egyptian pillars, of narrow form. 
Signed ‘Robert Grinkin, Londini’. (For front view see Colour PI. I.) 
13. Cross watch. Circa 1635. Gilt metal case, with plates of repoussé gold applied on the covers. On the front, the 
Crucifixion with the Virgin Mary and St John on either side. On the back, the Virgin and Child. The silver side band 
is engraved with symbols of the Passion. The dial is engraved and gilt, with applied silver chapter ring. Signed ‘C. 
Tinelly. Aix.’ (The Trustees of the British Museum.) 


plate. However, improvements in timekeeping were obtained from more accurately cut and filed 
wheels and pinions, particularly from more efficiently shaped fusees. Fusee chains began to replace 
gut cord soon after 1670. 

The decoration given to various parts of the movement is one of the surest means of dating a 
watch during a period when practically no mechanical details altered. The earliest balance cocks 
(see Glossary) on German foliot watches ended with a short spiral (PI. 4); later this evolved as an S. 
The French cock of about 1600 had a decorative pierced foot, the table being an S elaborated with a 
floriate design (Pl. 7). English cocks of this date were pierced with scroll work and foliage and were 
oval in shape. Both foot and table were without a bordering rim and they were pinned to a block 
projecting from the plate (Pl. 11). The mainspring barrel of striking watches was engraved, and 
English watches were given a border of engraved foliage to the top plate (Pl. 10). All watches were 
now signed by their maker with a flourish, often with the city of their provenance added (PI. 12). 

Shortly after 1630, the balance cock was screwed to the plate, although it continued to have the 
support of the block or tenon on the plate to which it had previously been pinned (P1. 20). By the 
middle of the century, this block usually had been discarded, and the table had been increased in 
size and was circular (Pl. 22). Later both foot and table of English cocks were given a rim, although, 
as so often happens, changes in style overlap. (Pl. 24). After 1675, French and Swiss balance cocks 
took the form of a bridge, being secured to the plate by two screws (Pl. 32); both the French and 
English forms may be found on Dutch watches. 

The earliest decorated pillars were spiral in form. These were followed by round or turned colum- 
nar or baluster types (Pls. 9 and 10) and the rectangular, tapering Egyptian form (Pls. 32, 34 and 41). 
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14. Silver astronomical watch. Circa 1635-40. The inner 
ring of the upper dial represents the approximate dates 
on which the various signs of the zodiac commence 
according to the Old Style Calendar, the signs being 
shown on the ring next to the dates. The circle of figures 
above the signs are the approximate sunset times for the 
months shown in the circle above. The outermost circle 
gives the date. The blued steel indicator is pointing to the 
5th. The aperture on the left gives the day of the week 
and sign of the day. The apertures on the right give the 
age of the moon, the moon phase and the time of moon- 
set. The movement, with tangent screw set-up, is signed 
‘Robert Grinkin, London’. The width of the case is 38 
mm. and there is a fish skin outer case. (By courtesy of 
Mr S. Tippetts.) 


15. Round silver 
‘Puritan’ watch: Circa 
1635-40. Plain silver 
case. Round pendant 
knob, side-to-side hole 
with loose-fitting ring. 
No finial to case. Rock 
crystal ‘glass’. Silver 
dial with quarter- and 
half-hour marks, 
blued steel hand. 
Shutter over winding 
hole in back of case. 
Ratchet set-up. Verge, 
fusee and gut. Pinned- 
on cock. Signed 
"Thomas Hows. In 
Popeshead ally’. 
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16. Silver ‘Puritan’ watch. Circa 1640. Silver case, with silver outer case. Crystal ‘glass’ held by tags. Silver dial, 
blued steel hand. Worm and wheel set-up with silver figure plate. Pinned-on cock, verge, fusee and gut. Signed ‘John 
Snow me Fecit’. 


Soon after 1660 the tulip-shaped pillar was increasingly used (Pls. 24, 27 and 36), and the fusee stop 
support given greater decoration, particularly in English watches (Pl. 35). 

The typical dial of 1600—35 has an engraved landscape or figure scene in the centre and floral or 
human and animal figures beyond the chapter ring, which was frequently silver and applied to the 
gilt brass dial plate (Pl. 11). German dials also had engraved scenes and floral decoration, but some 
were embellished with champlevé coloured enamels at an earlier date (Pl. 6). Hands were steel, 
rather more elaborately shaped than earlier periods with the tail almost as long as the pointer. After 
about 1635 the chapter ring was sometimes given quarter-hour divisions (Pl. 15). 

The pendant by which the watch was hung continued to be fixed to the case so that the hole ran 
from the back to the front and through this a ring was passed (Pl. 11). But with the advent of the 
waistcoat the neck watch became a pocket watch, and its suspension accordingly altered. The pen- 
dant was generally short, with a round knob through which a loose ring was attached (Pls. 16 and 
20). The fob chain was attached to the ring. The hole and the ring or bow (as it was later called) were 
parallel to the dial. The bow altered in shape in later years and is an aid to dating. 

The first quarter of the 17th century is most notable, however, for the great diversity of shapes or 
forms given to the cases apart from the oval, octagonal, square or circular. Cases were made in 
bizarre forms such as skulls, flower buds, crosses (Pl. 13), stars, books and animals. All the watch- 
making countries produced these ‘form’ watches as they are called, but particularly Germany and 
Switzerland. Many cases were made out of rock crystal (Pl. 12)— frequently faceted—and other hard 
decorative stones such as agate. Gold cases surviving from this period are very rare and silver not 
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17. Oval ‘Puritan’ 
watch. Circa 1640. 
Plain silver cases. 
Finial to inner case 
which locates in hole in 
outer. Silver dial, blued 
steel hand. Rock 
crystal ‘glass’ held in 
inner rim by two screws. 
Shutter over winding 
hole. Ratchet set-up. 
Pinned-on cock. Fusee 
and gut. Round 
baluster pillars. Signed 
‘Bouquet, Londres’. 
David Bouquet was a 
French emigré. He was 
admitted to the Black- 
smiths’ Company and 
was subsequently al 
founder member of the 
Clockmakers’ 
Company. 


common; in the main the metal used was gilt brass, although one must bear in mind that gold cases 
have always been subject to being melted down for their gold value. Watches of this period are not 
plentiful, but we have moved out of the ‘museum’ era and the first half of the 17th century is the 
favourite period for those whose taste inclines towards artistic craftsmanship. 

The use of translucent and opaque coloured enamels of the champlevé type had begun in the last 
years of the previous century, and they were now to be used in greater abundance. In addition, 
painting in enamel began around 1630. This is of two kinds. In the first the gold case is given a 
smooth enamel surface which is then decorated with buds, flowers and foliage in high relief. The 
second method of painting in enamel is credited to Jean Toutin working in Blois in about 1630 
(Pl. 18). Toutin laid down a smooth surface of white enamel on which he painted his miniature. The 
work was then fired. To counteract the expansion of the metal case when firing, the inside of the case 
had also to be enamelled. The shape of these cases can best be described as bun-shaped. 

Jean Petitot (1607-91) founded a Genevan school of enamellers in about 1650. The famous 
Huaud family of painters in enamel (Pl. 25) also originated in Geneva, but though superlatively rich 
in colour, their work never achieved the refinement of execution or the delicacy of colouring of the 
work done at Blois. The dials of painted enamel watches were left white with the numerals in black, 
but frequently the centre was painted. The hands were usually of gold. 

It was the advent of the enamel watch which increased the need for a protective outér case. The 
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19. Champlevé enamel watch. Mid 17th century. Gold 
case, champlevé enamelled all over in translucent 
colours with flowers and foliage. The dial is enamelled 
with flowers with a white chapter ring. The glass is 
held by tags. Later movement. (Victoria and Albert 
Museum. Crown Copyright.) 


18. Painted enamel watch. Circa 1640. Gold case, 
painted enamels on all surfaces. Front cover depicts the 
Holy Family on the outside and Louise XIII on the 
inside. The back cover has the Virgin and Child on the 
outside and Cardinal Richelieu on the inside. The edge 
of the case is painted with scenes of the Flight into 
Egypt and the Slaughter of the Innocents. The verge, 
fusee and gut movement has a screw-on cock, and the 
set-up is by ratchet wheel and click. The movement is 
signed ‘Goullens, Paris’. There is a later addition of a 
balance spring at which time regulation by means of the 
balance spring was incorporated; the figure plate half 
obscures the maker’s name. (Victoria and Albert 
Museum. Crown Copyright.) 
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20. Silver pair-case watch. Mid 17th century. 
Inner case deeply engraved with flowers and 
foliage. Shutter over winding hole in inner case 
engraved as arose. Round pendant knob and 
loose-fitting ring. Split bezel retaining glass. 
Engraved centre to silver dial, blued steel hand. 
Engraved brass edge to dial plate. Leather- 
covered outer case with silver pin work. Balance 
cock screwed to plate. Worm and wheel set-up 
regulation. Silver figure plate. Verge, fusee and 
gut. Three-wheel train. Round tapering pillars. 
Signed *Estienne Hubert, Rouen’. 
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21. Steel cased watch. Circa 1665. Plain steel case pierced at back for winding, the winding hole with an interior 
shutter operated by a pin projecting through a slot. Steel chapter ring with inlaid gold chapters, separate dial centre of 
champlevé enamel on gold ; a floral pattern of varicoloured translucent enamel against a background of opaque white 
enamel with the foliage suggested in black. Verge, fusee and chain. Tangent set-up. Signed ‘Paul Maurin à Rome’. 
(The Trustees of the British Museum.) 
22. Gold pair-case watch. 1665-70. (See Colour PI. II.) Plain gold inner case, with shutter over winding hole. Leather- 
covered outer with decorative gold pinwork. Square joint. Matt gold champlevé dial with half-hour marks on inner 
ring. Simple blued steel hand without tail. Endless screw set-up without figure plate. Screwed-on cock, with round 
table. Verge movement with four-wheel train. Fusee with chain. Tulip pillars Signed ‘Ro. Seignior London’. The inner 
case marked ND (Nathaniel Delaunder). 


earliest of these were stiffened leather, but by 1650 or so the outer case had become, so to say, a 
part of the watch and was worn with it; the outer was made of silver or base metal, covered with 
leather, or fish skin. To aid the adhesive in securing the covering, pins were inserted and these were 
worked into a pattern: piqué work (Pls. 20 and 22). In time it was the outer case—particularly on 
English watches—that received the main decoration, the case proper being left plain. Such watches 
are known as 'pair-case' watches. 

Soon after 1625 'glasses' (albeit at first rock crystal) came into use. The glass was secured by tabs 
to the underside of the bezel (Pl. 16). Later, the bezel was split at the hinge, the glass inserted, the 
replaced hinge-pin securing the glass by tightening the bezel (Pl. 20). However, it was still necessary 
to open the front cover to set the hand, and to swing the movement out to wind it. 

A break-away from ‘garnished’ watches occurred in England about 1640. Whether it was just a 
reaction or whether it was Puritan influence one cannot say, but a type appeared—apparently 
restricted to this country—which was devoid even of engraving. In shape they resembled a flattened 
egg or sometimes they were circular (Pls. 15, 16 and 17). Usually they were provided with a ‘glass’ of 
crystal. The surviving examples are almost without exception of silver, and the outer is also of plain 
silver. 

There is good reason to suppose that many of the earlier decorative cases were made in Blois 
and exported to this country, or made here by immigrant French craftsmen. Pattern books and 
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23. Watch with seconds 
hand. Circa 1665. Plain 
silver inner case, leather- 
covered piqué outer. This 
watch is in some respects 
in advance of its time. 
The silver dial shows 
hours and minutes, with 
a seconds dial on the back 
of the movement. The 
centre of the dial, 
engraved with a figure of 
Father Time, revolves 
once in twelve hours, 
being driven by a pinion 
on the great wheel arbor. 
Father Time points to the 
hour. The minute hand 
points to the minutes 
engraved on an outer 
circle. The seconds dial, 
which is silver, has a steel 
hand driven off the 
contrate wheel; the 
movement has a four- 
wheel train. Endless 
screw set-up and silver 
figure plate. The silver 
cock is screwed to the 
plate. Fusee and gut. 
Egyptian pillars. Signed 
‘Jo. Fitter at Battersea’. 


design sheets give us the names of some of the French and German sources from which watch dials, 
balance cocks, case-engravings and enamel paintings have derived. 

Soon after the middle of the 17th century the round watch—recognisable as a pocket watch— 
became almost the universal shape. The dial was larger, protected by a glass, and where the watch 
had a pair-case, the outer received the decoration, the inner being usually left plain (Pl. 22). 

Decoration, however, was still very much in evidence for the next 25 years of the period under re- 
view. Very few crystal and stone cases were now made and the oval shape also fell out of favour. 
But form watches continued, perhaps especially in Switzerland, and the Geneva goldsmiths and 
enamellers were now more active than those in Blois. Some very fine engraved cases also date from 
this period, the design usually consisting of flowers and foliage (PI. 20). 

The champlevé dial—as distinct from the champlevé enamel dial of circa 1600—began to come 
into fashion shortly before 1675, and the numerals, where they had been short and stumpy before, 
now were given greater length (Pl. 22). Quarter as well as half hour markings were general. The 
hands showed no great alteration except that the tailless hand was beginning to be used, and in this 
form it was simpler, occasionally quite plain. 

Movement decoration continued; indeed in one respect it increased because the fusee stop arm 
was given a decorative mounting. Mechanically, the main change was that the fusee chain as opposed 
to gut cord was in general use, and regulation was by tangent screw and wheel. (Pls. 20 and 24). 

German watchmaking had been overshadowed by France after about 1620 as the Thirty Years 
War (1618—48) had its effect. Now as the 17th century progressed, English watchmaking cameto the 
fore, enjoying its first golden age. 
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24. Silver pair-case watch. Circa 1670. Plain inner case, leather with silver pinwork outer. Silver dial—diameter 

40 mm.—polished chapter ring with half- and quarter-hour marks, matted centre with central engraving. Blued steel 

hand without tail. Endless screw set-up. Silver figure plate. Screwed-on cock, but also fitted over tenon: transitional 

style. Note round table to cock and rims to table and foot. Tulip pillars. Fusee and gut. Potence, with engraving, 
extending between the plates. Movement signed ‘William Snow in Marlebrough'. 


3. The Introduction of the Balance Spring. 
1675-1700 


The pendulum as the controller of the timekeeping of a clock had been introduced in 1657. Since 
that date, the watch—from the point of view of accuracy—had been its poor relation. Then, in 
1675, occurred a most exciting event. The Dutch mathematician and physicist Christiaan Huygens 
achieved for the portable timekeeper what he had already achieved for the clock; he devised a 
practical means by which the escapement of a watch can be brought under proper control, using a 
spiral spring—the balance spring. Anyone who relishes an acrimonious controversy will find the 
story of Huygens versus Robert Hooke (and others) over the priority of the invention enthralling 
reading. The debate, as a matter of fact, is still likely to flare up at any time, but it has lost most of 
its fire except between the most avid champions. 

About 150 years earlier, it had been realised that if a ship carried an accurate timekeeper, com- 
parison of local time, as found by observation, with standard time, as shown by the timekeeper, 
would establish the ship’s longitude. The invention of the pendulum clock at first gave hope that a 
solution had been found; it certainly provided (with an improved escapement) an accurate time- 
keeper. But a swinging pendulum on board ship presents impossible difficulties, and this hope was 
dashed. The Royal Observatory was founded at Greenwich in 1675 with the object of making more 
precise astronomical observations with the aid of accurate clocks so that ‘the tables of the motions 
of the heavens and the places of the fixed stars’ might be rectified. The advent of the balance spring 
offered renewed hope. 

Whereas in pre-pendulum clocks and pre-balance spring watches, the period of oscillation had 
depended upon mechanical losses, the period of oscillation of the pendulum and the sprung balance 
depends upon the returning force that is proportional to the displacement. A plain balance without 
a spring will revolve, if set in motion, on its own axis and, of course, in the direction in which the 
impulse is given, until the momentum is exhausted. But if a flat spiral spring is fixed at its inner coil 
to the arbor of the balance, and if its outer end is secured to a stud on the movement plate or balance 
cock, an impulse given to the balance could cause it to travel only as far as this momentum is able to 
overcome the resistance of the coiled spring: the spring in the process is wound up on itself. When 


25. Enamelled watch. Last quarter 17th century. Gold 
watch, with Huaud enamel paintings, inside and out and 
round the edge of the case. The enamel is signed “Les 
deux fréres Huaut pintre de son A. E. Berlin’. (Victoria 
and Albert Museum. Crown Copyright.) 
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26. Silver pair-case watch with early balance 

spring. Circa 1685. Both cases plain silver. Silver six- 
hour dial. (See Glossary.) Blued steel tulip-form 
hand. Early balance spring. Screwed-on cock. 
Table covering whole of balance. Rim to table. 
Short streamers. No rim to foot which is small with 
irregular outline. Pillars of elaborate design. Set-up 
between the plates. Fusee chain. Silver regulator 

(of Tompion’s form) with numbered regulator disc 
(figure plate) visible on plate: pierced brass 
decoration has arrow-head indicator for reading 
figure plate. Signed ‘H. Godfrey, London’. 
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27. Silver pair-case watch. Circa 1690. Tortoise-shell outer 
case with silver decorative inlay. (See Colour PI. IT.) Silver 
champlevé dial. ‘Wills’ and ‘London’ engraved in cartouches 
on matted centre. Tulip hour hand. Streamers or ‘wings’ to 
table of balance cock. No rim to foot. Tulip pillars. Verge, 
fusee and chain. Balance spring. Movement signed ‘John 
Wills, London’. 
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28. Six-hour dial watch. Late 17th century. Silver pair-cases, outer repoussé. Oval bow. Champlevé dial on matted 

ground. Blued steel hand with tail. (See Glossary for explanation of dial.) Movement is signed ‘Joseph Norris, 

Amsterdam’. Norris was free of the Clockmakers’ Company in 1670 and worked in Amsterdam until 1697 when he 
returned to London. 


the resistance is equal to the impulse which has been given to the balance, the balance momentarily 
halts, and then is turned in the reverse direction by the energy of the spring in unwinding. The energy 
is more than sufficient to return the balance to its starting point, and the ‘dead point’ of the spring. 
The balance travels past this point, and the spring goes beyond the position where it would be in a 
relaxed state; in so doing it builds up fresh energy by unwinding against itself. This new energy then 
exerts itself by once again reversing the direction of the balance. The to-and-fro motion continues, 
with diminishing force. Finally, of course, the balance comes to rest when the initial energy given to 
it has been spent. 

This action of a spiral spring approaches simple harmonic motion, and in the description given 
above the function of the escapement has been disregarded. One action of the escapement is to im- 
part regular impulses—impulses which are sufficient to maintain the oscillations. But what deter- 
mines the time-period of the oscillations? Put as simply as possible, the time-duration of each 


I. (Left to right, from top) Gold inlaid with black enamel; by Bautte et 
Moynier, Geneva, circa 1820. Also see PI. 91. Gold, engraved, with 
enamel miniature of the Duchess of Sutherland and her daughter after a 
painting by Sir Thomas Lawrence. Flat, cylinder movement by La Croix 
et Fils, Geneva, circa 1830. Cut rock crystal with gilt metal engraved 
frame. Silver engraved dial, blued steel hand; by Robert Grinkin, London, 
circa 1630. Also see PI. 12. Gold, enamel and split pearls; Bovet, Fleurier, 
circa 1840. Also see PI. 90. Gold, enamel, garnets and zircons: the 
miniature is thought to be of the Princess de Lamballe; by Vaucher, Paris, 
circa 1775. Also see Pl. 65. Gold and enamel; by J. A. Lepine, Paris, 

circa 1775. Also see Pl. 61. 
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II. (Left to right, from top) Outer case, leather with gold piqué decoration. Gold inner case and movement of 
preceding; by Robert Seignior, London, circa 1665. Also see Pl. 22. Gold inner case and movement of gold outer 
case below: enamelled en grisaille. Verge movement by Charles Burgess, London, circa 1775. Gold and enamel after 
a self-portrait by Rubens with diamond push piece. The miniature is surrounded by coloured gold. The verge 
movement is by Fréres Melly, Paris, about 1790. Silver inner case and movement of outer case below. Silver champ- 
levé dial with ‘Wills’ and ‘London’ in cartouches. Blued steel hands. Circa 1690. Also see Pl. 27. Gold and enamel 
outer case of Burgess watch above. Tortoise-shell and silver inlay outer case of Wills watch above. 
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29. Gold clock-watch. Hallmark 1692. Square hinge, gold pierced 
and engraved pair-cases. Pivoted stirrup bow. Gold champlevé dial. 
*Barrow' engraved in a cartouche. Steel beetle and poker hands. 
Irregular foot to cock, the table springing from a shell; no streamers. 
Note notched count wheel for striking, numbered for each hour. 
Pierced striking barrel. The hours are struck on a bell housed in the 
back of the inner case. Verge. Balance spring. Fusee and chain. 
Movement engraved *Nath. Barrow. London'. The same maker 
invented an early form of regulation for balance-spring watches. 


30. Large eight-day pair-case watch with date. Circa 1695. Plain 
silver inner case, engraved outer with square hinge. Cut bezel. 

Loose ring through flattened pendant knob. Champlevé dial. 

Aperture for date adjacent to III o’clock. Tulip hour hand and poker 
minute hand. Dial diameter 76 mm. Exceptionally large foot to cock. 
Design of table incorporates fishes and birds. Streamers of birds’ 

heads to table. Verge. Fusee and chain. Movement signed ‘Peter 

Garron, London’, and numbered 481. 
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31. ‘Pulse’ watch. Circa 1695. Silver plain pair-cases. Square hinge. Stirrup bow pivoted to flat pendant knob. Silver 

champlevé dial with seconds dial. Steel tulip hour hand and poker minute. Normal verge movement with seconds hand 

taken off the fourth wheel. The stop lever for the seconds hand is exposed when the outer case is removed. The design 

on the table of the cock springs from a cherub's head. Streamers to table. The edge of the cock foot follows the contour 

of the plate. The stop lever can be seen on the right-hand side of the movement which is signed ‘S. Watson, London’. 
Samuel Watson probably made this watch to the order of a physician. 


swing is determined by the distribution of mass, the size and shape of the balance; the length, 
strength, thickness and material of the spring; the impulses delivered to the oscillating system; pivot 
friction on the balance arbor, and any interference arising from the action of the escapement. 

The closely isochronous (see Glossary) property of the pendulum was appreciated in 1675. It 
might be thought—in fact it was for many years so thought—that the spiral spring, when applied to a 
watch balance, had exactly similar qualities. Hooke's Law (see Glossary) was taken to mean 
that the balance spring was, by its nature, isochronal, even when applied to the balance of a watch. 
For years watchmakers assumed that the arcs (see Glossary) of vibration, whether long or short, 
were performed in exactly the same time in any given spring. 

Why is the point about isochronism so important? First we must remember that the timekeeping 
depends entirely on the time-period of the oscillations of the balance and its spring. If the speed 
of the oscillations increases, the escapement will work faster: the escape wheel, therefore, revolves 
more quickly and the rest of the train follows suit; the hands, through the motion work, will no 
longer register 60 minutes in a precise hour, but 60 plus the extra speed of the oscillations of the 
balance. Consequently, if the spring is not isochronous, and there are no neutralising factors, the 
watch will give an incorrect rate. For if the short arcs of vibration are performed in less time than the 
long arcs, any falling off in the swing of the balance, for whatever reason, will result in the watch 
gaining. And conversely, if the short arcs occupy more time, the watch will lose. 

We must remember that many factors will, and do, cause a variation in the length of arc: a varia- 
tion in the motive power (due to a weakening of the mainspring); an increase of friction (due, for 
instance, to the thickening of the oil, or dirt in pivot bearings); any wear on working parts or in- 
equalities in the gearing; a change in the elasticity of the spring. But perhaps most important of all is 
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32. French ‘oignon’ watch. Late 17th century. Gilt pair-case watch. Inner, cast and worked over. Square hinge. Loose 

ring fitting through pendant finial. Outer, tooled leather with monogram stamped and gilded on back. Gilt matted 

dial with cartouches. The engraving in the centre has two squirrels in the decoration. Blued steel hand, winding square 

in centre. Verge movement, balance spring. Silver bridge and slender silver Egyptian pillars. Note small figure plate or 

‘rosette’ to regulator: also toothed slide of regulator which gears with wheel under the rosette. The movement is 
signed ‘Gosselin, Paris’. Gosselin was Master of the Paris Corporation in 1735. 
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33. Watch with pendulum. Late 17th 
century. Spherical outer case missing. 
Gilt inner case is hung in a gimbal 
ring. Wound through centre back, the 
winding square protruding from the 
case. Silver champlevé dial. One hand. 
Quarter band outside the hour 
numerals graduated into five-minute 
divisions. Four-wheel train. Ratchet 
set-up. No contrate wheel. No 
balance, but pendulum and crown 
wheel, the pendulum hanging between 
the plates and parallel to the pillars. 
The pendulum ‘bob’ semi-circular in 
shape, is visible on the right. The back 
of the case is engraved and signed 
‘Martinus Hyllius Inventor Dresdae’. 
This is a ‘true’ pendulum watch (cf. 
Pls. 38 and 39). Three or four other 
such watches are known. 


34. Tortoise-shell pair-case watch. 
Late 17th century. Plain silver 
inner case. Outer tortoise-shell 
decorated with gold and silver 
pins. Oval pivoted bow. Champ- 
levé dial with ‘DI. Quare’ and 
‘London’ engraved on polished 
plaques. Steel beetle and poker 
hands. Table of cock springing 
from a shell. Streamers. Edge of 
foot chamfered. Fusee and chain. 
Elaborated wedge-shaped 
Egyptian pillars. Plate engraved 
‘D. Quare, London’ and 
numbered 1897. 
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35. Silver pair-case Dutch watch. Late 17th century. 
Plain cases. Sloping corners to hinge. The original 
champlevé dial replaced in the period 1720—50 by 
present enamel one. Arcaded minute band, with flattish 
‘arches’ of the earlier form. Steel hands. Intricate design 
on cock which has a wide foot. Verge. Fusee and chain. 
Balance spring. Egyptian pillars with pierced gallery. 
Decorative piece to fusee stop finger. Signed 'Is. Hasius 
Haarlem'. 


the position occupied by the watch; whether it is horizontal or vertical. It will be readily appreciated 
that if the watch is dial up or dial down, the effect of gravity on the balance and the escapement will 
differ from any of the possible vertical positions. 

Watchmakers were later to realise that an improved escapement would have to be devised, as it 
already had been for pendulum clocks. It was also learned that variations in temperature have an 
effect on the functioning of a steel spring; that it loses energy or elasticity in a rise in temperature, 
and conversely increases in 'springiness' for a fall, resulting in a losing or a gaining rate respectively. 
Though Robert Hooke had propounded his law relating to springs in 1664, there were still theoretical 
mysteries surrounding it. Nevertheless in 1675 it must have seemed that the road was open ‘to finding 
the longitude'. It was what we call today a *break-through'. One can imagine how the new invention 
must have been discussed not only by Fellows of the Royal Society, but by men in coffee houses. 
Pepys records in his Diary: 'I to my Lord Brounckner's, and there spent the evening by my desire 
in seeing his Lordship open to pieces and make up again his watch, thereby being taught what I never 
knew before; and it is a thing very well worth my having seen, and am mightily pleased and satisfied 
with it.’ 

English watchmakers were the first to exploit the possibilities of the new controller (Pl. 26) and 
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36. Watch with ‘sun and moon dial’. Circa 1700. Plain 
gilt pair-cases. Hinged with sloping corners. For 
examination of ‘sun and moon dial’ see Glossary. 
Engraved gilt dial plate, with chapters champlevé. 
Seconds dial in the usual position for 6 o'clock. Date 
circle on outer circumference of dial, date pointer on 
the 10th. Centrally placed steel minute hand. Time 
shown in illustration: 9 minutes past 8 a.m. In 
addition to balance cock, overall pierced decoration 
covers movement plate, which is signed on the edge 
*Christoff. Schóner, Augsburg'. Note fusee chain, 
contrate wheel and decorative turning to arbor of third 
wheel. Divided tulip pillars. 


Thomas Tompion, the leading clock- and watchmaker of his day, made the first attempts to turn 
the watch into a real timekeeper (Pl. 43). He realised that a larger and thicker watch increased the 
possibilities for more accurate formation and functioning of the mechanism. He was advised by 
Hooke on many matters and the tooth-cutting machine which Hooke invented enabled Tompion to 
improve his wheel trains. Tompion had acted under Hooke's instruction as regards the balance 
spring during the experimental period. It seems that Tompion was the first to organise his workshop 
on a thoroughly business-like basis. There had been sub-division of labour before his time, but he 
carried it a stage further. This is indicated by his numbering of the movements, balance cocks and 
cases, which he started in about 1682. The method of regulation by altering the effective length of the 
balance spring which he introduced was universally adopted, and it was used for about the next 80 
years. As regulation was now done through the balance spring, the mainspring set-up was used by 
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37. ‘Wandering hour dial’ watch. Circa 1700. Plain silver pair-cases. Square hinge with chamfered corners. Oval bow. 

See Glossary for explanation of dial. Time shown on illustration 10. 39. Inner numerals represent the quarters. Time 

is set by set-square in centre of dial. Signed on dial ‘Estienne Boisson’ and on movement ‘Etienne Boisson’. No town 
is given, but this maker is recorded as working in London. Note English type cock. Normal verge movement. 


38. ‘Pendulum’ watch. Circa 1700. Silver pair-case. Cut bezel. Silver dial with slot to reveal ‘pendulum bob’. Figure 
plate for regulator on left. Balancing ‘dial’ on right operates the catch for the case and is marked ‘O’—open and 'S'— 
shut. Tulip hour hand. Poker minute. Since the balance is between the dial plate and dial, the top plate is solid and is 
engraved, like the dial: ‘Will Sinclare, London’. The top plate is numbered 78. Note decorated columnar pillars. 
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the watchmakers only in the initial stages of regulation, and the set-up arrangement was removed 
from the top plate; on balance spring fusee watches, it is found between the plates. The balance was 
increased in diameter. Four wheel trains with a going period of 26 hours became general. 

As always, technical changes brought changes to cases and dials. Cases were now circular in form 
and more robust: the oval, octagonal and fancy shapes went out. Dials, as we shall see, were soon to 
indicate minutes, since the improved timekeeping warranted it. 

The inner case on English watches became determinedly plain, outer case decoration depending 
mainly on tortoise-shell inlaid with silver (on silver watches; Pl. 27), or gold or silver piqué work on 
shell (Pl. 34), leather, or shagreen. Engraved decoration became less common, and in many in- 
stances both cases were left plain. 

This is the beginning of the French ‘oignon’ period: an even thicker watch than its English counter- 
part (Pl. 32). The cases of these were usually cast, or chiselled, and though they were provided with a 
leather-covered outer case, relatively few of these have survived. The oignons found today have 
either gilt brass or silver cases, and one can only suppose that those of gold have been the casualties 
of the passing years. Swiss watches of this period show strong French influence. The Revocation of 
the Edict of Nantes in 1685 had caused large numbers of Huguenots (many of whom were watch- 
makers) to emigrate to Geneva; some came with their fellow silversmiths to England. 

The school of Huaud enamel painting was now at its height (Pl. 25), and movements of different 
nationalities are found housed in these enamel cases. In such instances the outer case is the protec- 
tive one. All watches now had glasses, and by the end of the century the glass was snapped into the 
bezel, though the split bezel is found up to about 1705. At the same time the square hinge to the 
outer case gave place to one rounded off at the edges (PI. 35). 

The watch pendant of the last half of the 17th century terminated with a round knob, a loose- 
fitting ring passing through a side-to-side hole. About 1695 the knob was flattened and a hinged bow 
of oval or stirrup form took the place of the loose ring (Pls. 29 and 31). The stirrup shape sometimes 
approximates to a horseshoe form. Later the bow took a more distinct oval form (Pls. 37 and 42). 
It is from its shape at this time that it derives its name, even though in later years the plain round 
ring, pivoted on the pendant, came back into favour. A comparison of the bows and pendants 
shown in the illustrations will indicate their development. 

The champlevé dial made its first appearance well before 1675, but from that date until the enamel 
dial came into fashion soon after 1720 (it began in France and Switzerland) the champlevé is the 
typical dial of the period (Pls. 31 and 34). However, watches are frequently found today which have 
had their original champlevé dials discarded and an enamel one substituted (P1. 35). 

The typical French or Swiss dial of about 1700 is gilt metal with chased or engraved centre and 
white enamel hour plaques or cartouches with the numerals painted upon them in blue or black 
(Pl. 32). In general, the French cartouches had blue numerals, the Genevan black. Alternatively the 
whole dial was white enamel, but the portions on which the numerals appeared were raised—émail à 
bosses. 

The Dutch, whether the dial was champlevé or, later, enamel, were particularly fond of the 
arcaded or *wavy' chapter ring (Pl. 39). Such a dial, unless the watch is unmistakably a product of 
Holland, will either indicate that the watch was made in England for export to Holland (the dials 
perhaps being imported) or that the watch is a contemporary forgery. Considerable counterfeiting of 
English watches occurred after 1700, and an arcaded dial coupled with a fictitious name and 
‘London’ added, and a bridge instead of a balance cock, indicates a continental forgery. London 
made watches were then highly regarded. Tompion was a victim of forgery, but generally speaking 
the counterfeits are of poor quality and easily recognisable. Geneva was the centre of this, no doubt, 
Iucrative trade. 

The late 17th- and early 18th-century dials had the five-minute divisions marked with a 5, 10, 15, 
etc. As the 18th century progressed, these numerals became smaller, eventually to be discarded before 
1800. 

During the early part of the period, the tulip form of hour hand was most popular, together with 
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40. Watch with front regulator. Circa 1705. Silver pair- 
cases. Cut bezel. Portion of figure plate visible in 
aperture below XII. Square for regulation passes 
through this numeral. Signed ‘Wainwright, Welling- 
borough'. Normal verge movement. 


39. ‘Pendulum cock’ watch. Circa 1705. Plain silver 
pair-case. Silver champlevé dial with arcaded (sometimes 
called ‘wavy’) minute band. Date aperture between 
maker’s name. Balance bridge with motto and slot cut 

in bridge to reveal ‘pendulum bob’ on balance arm. 
Glass is fitted into slot and held by finger secured by a 
screw, thus giving protection to the balance. Later, a 

rim was fitted round the pendulum cock or bridge giving 
further protection. Movement signed ‘Corns. Uyter- 
weer, Rotterdam’. No. 153. (Also see Pls. 42 and 44.) 
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41. Alarum watch. Circa 1705. Silver pair-cases, inner pierced and engraved. Silver champlevé dial. Alarum setting 
disc. Egyptian pillars. Signed *Fromanteel and Clarke'. This partnership was active in Holland between 1694 and 1722. 
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42. ‘Pendulum cock’ watch. Circa 1705. Silver gilt pair- 
cases. Champlevé dial. Beetle and poker hands. Cock with 
semi-circular segment cut away to reveal ‘pendulum bob’. 
Glass which fitted into segment is missing. No figure plate, 
but a scale and figures are engraved on top plate visible 
through segment as a guide when regulating. The cock is 
engraved: ‘To encrease the figure will make it go faster and 
to decrease it slower'. Note streamers to cock and mask 
head at junction of table and foot. Signed ‘John Shaw, 
Holborn', and numbered 487. 
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other forms based upon it (P1. 31). A great variety is found before the ‘beetle and poker’ came in 
around 1705 to stay for almost 100 years (Pls. 34, 42 and 51). 

The French continued with one-handed watches until after the turn of the century and the typical 
oignon has one hand, the watch being wound through the centre (P1. 32). Two-handed oignons are 
not, however, rare. 

As has been said, the normal English dial was champlevé, with minute divisions and hour and 
minute hands. However, the period 1680-1710 saw a diversity of dials which indicate that either 
watchmakers or their customers were not at first satisfied with this arrangement. There are at least 
four distinct types (described in the Glossary) which departed from the ordinary. That most rarely 
found is the ‘differential’ dial (Pl. 48), though from the point of view of reading the time it is perhaps 
the most practical. Also quite practical is the so-called ‘wandering hour’ watch (Pl. 37), which like 
the ‘sun and moon dial’ (Pl. 36) is also found on Dutch and German watches, though the latter is 
far more common and continued to be made in Holland well after 1700. The fourth variety is the 
‘six-hour’ dial, and this again is rare (Pls. 26 and 28). 

Changes in movement decoration also occurred after 1675, in particular to the balance cock. The 
table increased in size and covered the whole of the balance, which itself was larger than the pre- 
balance spring one. The table was given a rim, the foot at first remaining comparatively small, with 
an irregular outline (Pl. 29). After about 1685, the pattern of the table decoration on English cocks 
frequently sprang from a mask (Pl. 50), shell, female head (Pl. 45) and, later, a design changing from 
floral to arabesque. A wing or streamer on either side of the junction of table and foot becomes a 
feature about 1700 (Pls. 30 and 42), when the foot splays-out more, follows the curve of the plate 
and is given a rim. 

After the introduction of the balance spring, French and Swiss watches nearly always have a 
bridge instead of a balance cock, though the Dutch and German watchmakers occasionally followed 
English practice in this and other particulars. French and Swiss watches were sometimes given, 
around 1710, an enamelled cock or bridge (Pl. 44), a glazed hole in the back of the case making this 
visible. A number of silver balance bridges are found at this time. 

The tulip-form pillar was the most popular type before 1675 and it continued after that date, al- 
though it increasingly gave place to the Egyptian form as the century closed, when, in addition, floral 
and other decorative forms (Pl. 38) appear together with the round baluster. The French continued 
to favour the tapering Egyptian, and where the balance bridge is silver, so, generally, are the pillars. 
Dutch pillars sometimes have a silver or blued-steel decorative plate superimposed on each pillar. 

The so-called pendulum watch appears both before and after 1700, particularly in Holland where 
it enjoyed popularity well into that century (Pls. 39 and 42). A slot 1s cut in the balance cock table 
and this reveals a portion of one of the balance arms which has a disc of metal fixed to it. The 
oscillating balance then appears as a swinging pendulum. The pendulum cock as it was developed 
in Holland served to give protection to the balance, a glass being fitted over the slot, and a rim to the 
edge of the cock or bridge gave lateral protection: it served, in fact, as a dust-cap for the balance. 
The same idea, but transposed to the dial, is the ‘false’ or ‘mock’ pendulum watch, an aperture in the 
dial revealing the disc and giving the impression of a swinging pendulum. (Pl. 38). It has been said 
that these watches enjoyed a fashion because of the reputation the pendulum had earned for clocks. 

In spite of the new seriousness with which watches were now regarded, decoration on movements, 
dials and cases most certainly continued, and the quarter-century which we have just surveyed offers 
great interest to collectors. 


4. English Pre-Eminence and the French 
Challenge. 1700-75 


The lead which Tompion, Quare and their contemporaries gave the London makers before the turn 
of the 17th century was to be maintained over the next decades. Men like George Graham, Thomas 
Mudge, John Harrison and, later, John Arnold made contributions to horology which kept this 
country in the van of the struggle for precision timekeeping, although France began to challenge our 
position before the end of the period. 

Apart from the improved timekeeping which the balance spring made possible, other improve- 
ments occurred around 1700. Clock-watches had been made from the earliest times. In 1676 the Rev. 
Edward Barlow invented the rack form of striking, which had advantages over the earlier locking 
plate arrangement, not least in that it made repeating work possible; this was applied at first to 
clocks. Barlow then devised a repeating mechanism for watches, and Tompion made a watch for 
him incorporating his system in about 1685. Daniel Quare, however, had also been experimenting 
with repeating work, and the two rivals each presented a watch before King James II for him to ad- 
judicate as to which was the better method. The King gave his preference to Quare’s on the grounds 
that Barlow’s method required two push-pieces, one of which repeated the hour and the other the 
quarter, whereas Quare’s only had one push-piece which operated both hours and quarters. This 
occurred in 1688. Repeating watches quickly took on in England, and the continental makers were 
soon producing them as well (Pls. 43 and 45). 

Quarter-repeating watches gave the time only to the last quarter, but even before 1700 half- 
quarter repeaters had made their appearance; that is, in addition to repeating hours and quarters a 
single stroke is also sounded if 74 minutes or more have elapsed since the previous quarter (Pl. 55). 

A closer approximation to the actual time is given by the five-minute repeater; after the hours are 
struck, each additional stroke represents five minutes. Very few were made in the early part, but 
rather more in the second half of the 18th century. 

The final refinement in repeating work is the minute repeater, a few examples of which are known 
before 1800 (PI. 84). Thomas Mudge incorporated minute-repeating work in a complicated watch 
he made in about 1750 for Ferdinand VI of Spain. 

17th- and 18th-century repeaters struck a bell, this being fitted into the back of the case. The 
sound is no uncertain one, and can cause embarrassment or awaken a sleeper if the repeater is 
operated at night. For this reason a ‘pulse-piece’ was fitted after about 1715 (PI. 45). This is a small 
pin projecting from the edge of the case near the 6 o’clock position. If a finger is placed against this 
pin, the hammers are held clear of the bell when the watch is ‘repeated’, and the blows are felt by the 
finger and can, of course, be counted. The pin is also called a ‘deaf-piece’ because a deaf person can 
count the hours in this way. 

About 1750, Julien Le Roy introduced the ‘dumb’ repeater, which dispensed with the bell, the 
hammers striking a metal block. This made a slimmer repeating watch possible (Pl. 86). It is possible 
that Le Roy was anticipated by Graham in 1730, he using the dust cap as a striking block. About 
1725, Matthew Stogden introduced improvements in the repeating mechanism, and this was 
generally adopted by English makers. By that date, English practice and continental practice had 
begun to diverge. 

As with clock-watches (Pl. 29), the inner case (and generally the outer case as well) was pierced. 
The holes thus made inevitably allowed dirt to penetrate. Tompion had fitted a ‘dust-ring’ round the 
movement to protect it, but it was probably Graham (he joined Tompion in partnership in 1696) 
who introduced the better arrangement of the 'dust-cap'—a metal cover which fits over the move- 
ment (Pl. 45). Dust-caps were subsequently to be fitted to the great majority of English watches, 
whether repeating or plain. The watch could be wound and regulated without removing the cap. 
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English watchmaking was to receive a further stimulus after 1704. In that year Nicholas Facio de 
Duillier (a Swiss mathematician) together with two French immigrant watchmakers, Peter and 
Jacob Debanfre, took out a patent (No 371) for ‘An Art of Working Pretious or more Common 
Stones (whether Naturall or Artificial) Christal or Glass, and certain other Matters different from 
Metals, so that they may be employed and made use of in Clockwork or Watchwork and many 
other Engins, not for Ornament only, but as an Internal and usefull part of the work or Engine it- 
selfe, in such Manners as have not heretofore been used, and that the said Art will be very beneficial 
to the Trade of Makeing Watches and Clocks.’ 

The invention was a method of cutting and piercing stones to be used as bearings for watch pivots, 
but Facio and his confrères (their name seems subsequently to have been spelled “Debaufre’) were 
eventually deprived of the full benefit of their patent when they applied to Parliament for a Bill to 
extend it. The Bill was thrown out as a result of determined opposition from the watchmakers, 
jewellers, diamond cutters and lapidaries, not to mention the Clockmakers Company. After Facio’s 
ill-starred patent, English watchmakers kept the secret of watch-jewels to themselves, and jewels are 


43. Repeating watch. Hallmark 1708. Gold quarter re- 
peating. Verge movement No 350 by Thomas Tompion. 
Gold champlevé dial and steel beetle and poker hands 
are shown on Colour PI. III. Diameter of dial 37 mm. 
Outer case pierced and engraved. Square hinge. Original 
diamond endstone in table of balance cock. Balance 
spring secured by a wedge in a square hole in the stud. 
Round baluster pillars. Signed ‘Tho. Tompion, London’ 
and numbered on plate and under balance cock. 

Picture below shows repeating work with dial removed. 
There is a dust-ring to protect the movement. 
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found in the best English watch towards 1750. At this stage, however, only the upper balance staff 
pivot was jewelled, this being given a diamond endstone (Pls. 45 and 50); it is rare to find a watch 
with jewelled bearings for the train until later in the century. 

In 1790 the Geneva Society of Arts offered a reward for a watch which had to incorporate quite 
usual features, but expressly excluded pierced rubies ‘parce qu’on les tire a trop grands frais de 
l'étranger . Continental makers used a hard steel plate called a ‘coqueret’ as an endstone, not having 
even at that date mastered the art of making watch jewels (Pl. 65). A. L. Breguet appears to have 
been the first to have made use of jewels on the continent. 

The purpose of jewels is to reduce friction and wear. Friction has been a continuing difficulty to 
watchmakers. In a limited sense, it may be said to be the counterpart of the motive power because a 
large part of the latter is spent in overcoming the former. Variations in friction arising from bad 


44. Enamel watch with enamelled balance bridge with 
‘pendulum’ slot. Circa 1715. Silver, engraved case with 
“Roman Charity’ painted in enamel in back, the inside 
of which is painted with a courtship scene. The bridge 
over the balance has a rim, so that the balance is pro- 
tected. Silver rosette and silver decorative side pieces. 
Square brass baluster pillars with silver decorative 
‘capitals’. Note ‘false pendulum’. The dial is enamel with 
steel beetle and poker hands. The movement is signed 
‘Rodet, London’, but the watch is not English in 
character. 
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45. Gold repoussé repeating watch. Hallmarked 1718. Gold pair-cases. Inner pierced and engraved, outer pierced and 
repoussé: Hercules and Mars within symmetrical frame. Border of arabesques enclosing medallion heads. Stirrup 
bow. Enamel dial 36 mm. in diameter with gold beetle and poker hands. Dust-cap engraved ‘Geo. Graham, London’. 
Locking spring inside cap. Verge movement, quarter repeating on bell. Pulse piece, seen protruding at edge of move- 
ment below the 3 o’clock position. Diamond endstone. Cock table springing from female head. Solid foot to cock. 
Plain round baluster or columnar pillars. Movement signed ‘Geo. Graham, London’ and numbered 445. Number 
is also stamped on inner and outer cases, under balance cock and is scratched inside dust-cap. The time is ‘repeated’ 
by depressing the pendant. 
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45. Gold repoussé repeating watch. Hallmarked 1718. Gold pair-cases. Inner pierced and engraved, outer pierced and 
repoussé: Hercules and Mars within symmetrical frame. Border of arabesques enclosing medallion heads. Stirrup 
bow. Enamel dial 36 mm. in diameter with gold beetle and poker hands. Dust-cap engraved ‘Geo. Graham, London’. 
Locking spring inside cap. Verge movement, quarter repeating on bell. Pulse piece, seen protruding at edge of move- 
ment below the 3 o'clock position. Diamond endstone. Cock table springing from female head. Solid foot to cock. 
Plain round baluster or columnar pillars. Movement signed ‘Geo. Graham, London’ and numbered 445. Number 
is also stamped on inner and outer cases, under balance cock and is scratched inside dust-cap. The time is ‘repeated’ 
by depressing the pendant. 


II. (Left to right, from top) Gold with transparent enamel laid on engine-turned ground: split pearls surround. 
Flat verge movement, enamel dial. French or Swiss, circa 1795. Gold inner case and verge movement above gold 
outer case enamelled with Prince of Wales's cypher. By Vulliamy, London, circa 1795. Benjamin Vulliamy was 
Clockmaker to George III. Gold and enamelled painting of Venus blindfolding Cupid. By Dellawas, Prague, circa 
1750. See also Pl. 53. Gold pair-case repeating watch by Thomas Tompion, London. Verge movement No 350. 
hallmark for 1708. Gold champlevé dial, blued steel beetle and poker hands. Also see Pl. 43. Gold pair-case lever 
watch with *regulator dial'; by Josiah Emery, London. The case is hallmarked for 1783. Also see Pl. 98. 


ENGLISH PRE-EMINENCE AND THE FRENCH CHALLENGE. 1700-75 49 


46. Repoussé case. Circa 1720. Silver case of verge 
watch by John Bushman, London, depicting the Flight 
into Egypt. The four Evangelists depicted outside the 
symmetrical frame. The watch has a champlevé dial 
with date aperture and the movement is numbered 152. 


gearing or worn bearings result in fluctuations in power reaching the escapement. This was even 
more important when a balance was provided with a spring, unless the spring was perfectly iso- 
chronous, an impossible requirement at this stage. This is an example, therefore, of how an improve- 
ment in one particular (the balance spring as controller) called for improvements in other directions: 
the use of jewels was one of such improvements. 

Lubrication of the moving parts also reduces friction. To lubricate wheel teeth and pinions would 
soon create more friction than it was intended to remove, as the oil would spread, collect dirt 
quickly and become sticky and dry through oxydisation. But it is otherwise with pivots, for it is 
possible to give the bearing a reservoir to hold the oil. ‘Oil sinks’, as they are called, were introduced 
by Henry Sully, an English watchmaker who spent some years in France, and in about 1715 he 
collaborated with the great French horologist Julien Le Roy in this matter. Sully, in fact, did much 
to resuscitate the ailing French watch industry. He brought sixty craftsmen from England and started 
a factory at Versailles. Though this undertaking was to fail, it had a lasting effect in that it appears to 
have rekindled French interest in watchmaking; and under Le Roy’s leadership France was soon to 
begin to challenge England’s pre-eminence. In about 1735 he introduced the adjustable potence 
(Pl. 56), which was a distinct improvement on the mounting of the crown escape wheel of the verge. 
The outer pivot hole of this wheel has an adjustable endpiece which, with the aid of a key or 


IV. (Left to right, from top) Flat gold and enamel watch with verge 
escapement; French, circa 1810. Gold and enamel watch in form of a 
mandolin; the front opens to reveal the dial, the verge movement being 
housed in the ‘belly’ of the mandolin. French, circa 1820. Flat, gold and 
enamel scalloped watch. Cylinder movement by H. Capt, Geneva, circa 
1820. Gold and enamelled watch with matching fob. English lever, 
table roller movement. Unsigned, the case with London hallmark for 
1835. Bilston enamel watch. Single case, enamel dial. The verge 
movement is signed Allamand and Mangaar, London. Circa 1765. Gold 
watch, chain and key by Breguet, Paris. Silver dial, gold hand and date 
disc seen in aperture in the XII position. Also see PI. 76. 
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47. Silver alarum watch. Circa 1720. Silver pair-cases. Silver champlevé dial, with alarum-setting dial above IV. Steel 

beetle and poker hands, minute hand cranked to clear alarum-setting square. Stop-lever for alarum on edge of case 

between II and III. The alarum is shown set for 10 o'clock. Dust-cap signed ‘Geo. Graham, London’. Verge escape- 

ment. Diamond endstone. Table of cock decoration springing from female mask. Wide, solid foot to cock. Round 

pillars. Alarum bell seen in inner case. Casemaker WS. Note Vulliamy equation watch paper in back of outer case. 
Signed ‘G. Graham, London’. No 5029. 


screwdriver, can be loosened and the action of the escapement then adjusted without dismantling 
the watch (see Glossary). Curiously, English makers did not adopt the screw arrangement. 

As has been said, the overcoming of one difficulty often only serves to open up the vista to the next. 
The balance spring, though the biggest single step forward ever made in watchmaking, served also 
to show up the imperfections inherent in the verge escapement. An accuracy of about a minute a day 
was the best that could be achieved, and the rate was liable to fluctuate according to conditions. 

The fact that thought was being given to a new form of escapement is shown by patent No 344 of 
1695. This was taken out in the names of Edward Booth and William Houghton. We have already 
heard of the former under the name of Barlow, a name he adopted from his godfather Dom Ambrose 
Barlow, a Benedictine monk. It will be remembered that Barlow was associated with Tompion in the 
repeating watch episode, but no Tompion watch has survived with an escapement that answers the 
description as set down in the patent. In any case, the description given is vague. 
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48. Watch with differential dial. Circa 1720. Silver pair-cases, outer 
repoussé with the triumph of Mars and Venus surmounted with the 
motto ‘Amoris tela omnium querela’. Case maker TP. Horseshoe 
bow. Solid, uncut bezel. Silver champlevé dial with minute figures at 
quarters only. Within minute circle a band of military emblems 
repoussé with signature ‘I. Banks, Nottingham’. Matted centre to hour 
disc which rotates at a speed one-twelfth less than the single blued steel 
poker hand which serves for both hours and minutes. Time shown is 
6.25. (See Glossary for “differential dial’.) The verge movement has wide 
tapering Egyptian pillars with pierced decoration. Balance cock has 
broad foot and narrow neck with streamers with a cartouche on the 
table signed ‘J. Banks, Nottingham’. 


It was not until about 1725 that an effective improvement on the verge, the cylinder escapement, 
was produced by Graham (see Glossary for cylinder escapement). He had already done great service 
to clockmaking by his invention of his dead beat escapement, and the main advantage of the cylinder 
over the verge lies in its absence of recoil; and owing to its property of frictional rest, any variation 
in impulse tends to be cancelled out. This is particularly important if the balance spring is not 
isochronous. For once friction was an ally of the watchmaker, though there was a reverse side to the 
coin; friction caused rapid wear to the cylinder itself. 

It was rational enough to make the escape wheel of brass and the cylinder of hardened steel be- 
cause the latter receives an impulse, or tiny blow, from each tooth of the escape wheel. But it was 
found that the cylinder was the first to wear even so, as the softer brass picks up grains of gritty 
matter and the teeth grind away the two lips of the cylinder where impulse is given. An improvement, 
therefore, was to have the escape wheel also of hardened steel. An even better arrangement—and an 
example of exquisite craftsmanship—was to make the acting surfaces of the cylinder of ruby. This 
was probably introduced by John Arnold in 1764. The second John Ellicott used the ruby cylinder to 
some extent, but it was brought to perfection by Breguet, the latter safely dispensing with the fusee 
and using the going barrel (see Glossary). 

From 1726 onwards, Graham depended entirely on the cylinder escapement. In 1728 Julien Le Roy 
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50. Gold repoussé pair-cased 
watch. Circa 1750. Outer 
case embossed with a seated 
figure of Britannia pointing 
to a shield or medallion on 
which is the bust of a man, 
possibly depicting Sir 
Christopher Wren, Fame 
holding the shield. On the 
right, St Paul’s, centre below 
the shield the Monument in 
the City of London com- 
memorating the Fire of 
London, and to the right of 
Britannia, Greenwich 
Observatory. The design 
also depicts a telescope 

and scientific emblems. 
Diamond push-piece. Gold 
champlevé dial, steel beetle 
and poker hands. Dust-cap 
signed ‘Thos. Mudge, 
London’. Verge movement. 
Diamond endstone. Cock 
table decoration springing 
from a mask. Solid foot to 
cock. Baluster pillars. Move- 
ment signed “Thos. Mudge, 
London’ with the early 
number 22. Numbered also in 
back of plain gold inner case. 
(By courtesy of Mr J. H. 
Mathewson.) 


49. Gold pair-case 
watch. Circa 1735. 
Outer case with alter- 
nate panels of polished 
flutes and chased 
decoration. Gold ° 
champlevé dial signed 
‘Durand’. Split bezel. 
Verge movement 
signed ‘Durand, 
London’, and 
numbered 202. Cock 
with narrow neck, 
table decoration 
springing from a shell, 
with streamers. 
Baluster pillars. 
Unusual hour hand, 
poker minute hand. 
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51. Gold and tortoise-shell pair-cased watch. Hall- 
mark 1752. Enamel dial 35 mm. Gold beetle and 
poker hands. Plain inner case with shutter over 
winding hole. No dust-cap. Verge escapement. Solid 


foot to cock. Table decoration springing from a mask. 


Short streamers. No diamond endstone. Baluster 
pillars. Signed *Thos. Mudge, London' and num- 
bered 418. 


52. Repoussé in high relief. 
Circa 1750. Gold case, 
pierced repoussé backed by 
red silk. Glazed outer pro- 
tecting case, bezels inset with 
shagreen with piqué work. 
Verge movement. Enamel 
dial with arcaded minute 
band and gold pierced hands. 
Movement signed ‘J. Cater, 
London’. Case possibly 
Dutch workmanship. 
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53. Gold enamel watch. Mid 18th century. See Colour PI. III 
for back of watch. Enamel dial, pierced gold hands. Wound 
through dial. Single case, movement hinged to swing out of 
case when bezel is opened. Verge movement signed ‘Dellavos’. 
Probably same maker as Johann Dellawas, Prague. 
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asked to be allowed to examine it, and his request was immediately granted. Le Roy was 
generous in his praise of it, and adopted it himself. Since the two leading horologists of their day 
put such faith in the cylinder, why, we may ask, did it not supplant the verge? Firstly, it is extremely 
difficult to make. Jean André Lepaute wrote in 1755 that it takes a skilled man three days to make a 
cylinder escape wheel. Secondly—as has already been pointed out—there is the question of wear. 
Thirdly, it is more fragile than the verge; and finally the improvement in timekeeping over a well- 
made verge hardly offset the disadvantages. For as the verge has its inherent faults, so too has the 


54. Gold enamel watch. Circa 1750. Enamel dial. Paste set hands. Wound through dial. Single case, with ‘swing-out’ 
movement. Verge. Adjustable potence. (See Glossary.) Signed *J. B. Baillon, Paris'. 
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55. Half-quarter 
cylinder repeater. Hall- 
marked 1762. Silver 
pair-cases, both 
pierced, chased and 
engraved. Numbered 
on inner case at base of 
pendant. Enamel dial 
35 mm. Steel beetle and 
poker hands. Cylinder 
escapement with brass 
escape wheel. Baluster 
pillars. Diamond end- 
stone. Asymmetrical 
decoration to cock 
which has a solid foot. 
Signed ‘Ellicott, 
London'. Movement 
numbered 4887. 


cylinder: in fact, they share in one respect the same drawback as both are frictional rest escapements; 
the balance is at no point ‘detached’ or free from interference. At no point in the cycle of operations 
does the escapement allow the balance spring to serve its purpose as unfettered controller. Clearly, 
the cylinder escapement was not the answer to precision timekeeping, and the search went on. 

Pierre Le Roy (son of the famous Julien) was perhaps the first man to investigate the properties 
of the balance spring. In 1759 Le Roy declared that the free vibrations of the spring were not ex- 
actly isochronous. This was confirmed by John Harrison. In 1766 Le Roy put forward his further 
discoveries by saying that 'there is in every spring, if of sufficient length, a certain length which 
causes all the vibrations, whether long or short, to be performed in equal time. Having found this 
length, if you shorten the spring the long vibrations will be quicker than the short ones; on the other 
hand, if you lengthen the spring the short vibrations will occupy less time than the long.' Le Roy's 
discovery cleared some of the mystery surrounding the balance spring, but further investigations had 
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to be made before something approaching full knowledge was possessed by watchmakers. Even as 
late as 1842, Adam Thomson wrote: “The application of the balance spring was the greatest im- 
provement ever made in a watch . . . and now that its principle, although it may not be better under- 
stood, can be more easily applied, it offers means of obtaining time nearly equal to a pendulum.’ 

Only relatively minor changes occurred in movement decoration during the period we are dis- 
cussing. The cylinder escapement called for a smaller balance, and this in turn meant a reduction in 
the size of the table of the balance cock (Pl. 55). Graham gave a solid foot to his balance cocks, and 
favoured plain cylindrical pillars or the baluster type: the latter style became generally the most usual 
form from the middle of the century (PI. 51). 

Verge watches, which still far outnumbered cylinders, became noticeably of smaller dimensions, 
probably under the influence of the cylinders being produced by Graham, Thomas Grignion, Mudge 
and Dutton, and Ellicott. These mid 17th-century verges also had a smaller balance with a smaller 
table to the cock. As time progressed, cock decoration became less elaborate. Chiselling was often 
omitted soon after 1750, ornament depending on flat piercing. The streamers springing from 
either side of the junction of the foot and table were omitted, the table decoration springing from a 
mask or head rather than from the earlier cherub or shell. The foot became narrower, and as the 
century progressed, was increasingly left solid, with flat engraving. French and Swiss balance bridges 
decreased in size for the same reasons and tended to become more oval in shape. 

By 1750, enamel dials had become general, the five-minute numerals tending to become smaller as 
the century advanced (Pl. 63). The Dutch arcaded minute band continued to be popular in Holland 
or for watches intended for export to that country. The *beetle and poker' hands, earlier with two 
loops to the hour hand, later with one, became almost standard, though with the more decorative 
continental watches, pierced gilt hands were usual (Pl. 63). Stirrup bows to pendants were most 
popular up to about 1750; after that date, the bow is generally of oval shape (PI. 65). 

The most common form of case decoration was a repoussé outer case up to about 1775, particularly 


56. Gold enamel watch. Circa 1765. Enamel 
dial. Pierced gold hands. Wound through 
dial. Verge movement. Fusee, adjustable 
potence. Coqueret to top pivot of verge and 
as bearing to escape wheel. Baluster pillars. 
By Romilly, Paris. 
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57. Painted horn-covered watch. Circa 1765. Gilt pair-cases, outer covered with translucent horn painted on the 
underside. Verge by William Grant, No 209. 
58. Watch with skeletonised movement. Circa 1775. Gilt case with glazed back disclosing movement with train 
mounted in decorated cocks and bridges. Verge. Balance cock signed ‘Robt. Slater, London’. The watch is wound 
through the dial. Note mainspring barrel has no cover. Figure plate is on balance cock. 


on English watches (Pls. 45, 46, 50 and 52). In the earlier part of the century, the scene—most 
commonly of a mythological subject—has a symmetrical frame, but towards and after 1750 the 
frame is rococo in design. 

Enamel painting continued (Pls. 54 and 56), but the painting itself became smaller (Pls. 60 and 65) 
and was often surrounded by chasing, pastes or gems, particularly after the mid-century. On some de 
luxe watches (not necessarily of the best quality as far as the movement is concerned) stones such as 
agate or cornelian were set as plaques in the case, surrounded by repoussé on engraved decoration. 

Towards 1770, a demand arose for a flatter, more elegant watch than had been the rule. France, 
and later Switzerland, were to provide for this fashion which was considerably helped by the use of 
the cylinder escapement, where the escape wheel is horizontal as opposed to the vertical crown 
wheel of the verge. J. A. Lepine further aided this fashion by the use of bridges or bars instead of the 
full plate movement with the balance cock or bridge on the top plate. By also dispensing with the 
fusee and substituting a hanging or standing going barrel, the overall depth of the movement was 
considerably reduced. He often used his so-called ‘Lepine calibre’ in conjunction with the virgule 
escapement, which had been invented by his fellow countryman J. A. Lepaute in 1753 (Pl. 61). The 
virgule (see Glossary) had no advantage over the cylinder, and was never employed in England. In- 
deed, English watchmakers refused to sacrifice performance to fashion, and obstinately continued 
to use the fusee, making the parts of a size and proportion that necessitated a relatively thick watch. 


5. The Struggle towards Precision. 1775-1830 


To a maritime nation, the need for a timekeeping instrument to enable seamen to discover the longi- 
tude became ever more pressing as overseas trade expanded and uncharted seas continued to beckon 
the explorer. In 1714, the British Parliament passed the first of a series of Acts offering reward to 
anyone whose method or invention should fulfil certain conditions and which had been investigated 
by the Board of Longitude, a Royal Commission set up for the purpose. Among those who recom- 
mended the Act of 1714 was Sir Isaac Newton. The conditions and scale of rewards were that 
£10,000 would be won for an instrument or method accurate on a voyage from England to the West 
Indies to within one degree of longitude, £15,000 for two-thirds of a degree, and £20,000 for half a 
degree. This meant—expressed in terms of timekeeping—that the timekeeper should not lose or 
gain more than two minutes on a voyage of perhaps two months: one degree of longitude being the 
equivalent of four minutes of time. 

It was under the stimulus of the very large awards proposed by the 1714 Act, and the subsequent 
Acts of 1741, 1753 and 1774, that the great improvements of the second half of the 18th century were 
generated. French watchmakers were given similar encouragement by the prize offered in 1720 by 
the Paris Academy of Science. Spain and Holland had already offered awards. Neither the ordinary 
verge nor the cylinder escapement appeared likely to give results such as the Board of Longitude re- 
quired. Pierre Le Roy had realised in 1748 that the balance should ideally be ‘detached’ as far as 
possible from interference from the escapement and the rest of the train. Furthermore, it was fully 
appreciated that some form of temperature compensation would be essential; a voyage to the West 
Indies meant that the ship would pass through regions of changing temperature. Watchmakers con- 
sequently had a two-fold task; to devise an escapement that detached, as far as possible, the balance 
from mechanical interference by the escapement, and to provide compensation for the changes 
brought about in the balance and balance spring by the effects of heat and cold. 

The story of ‘finding the longitude’ makes fascinating reading, but it cannot be recounted here. It 
must suffice to say that John Harrison, after prodigious labours, eventually won the prize in 1761 
with his fourth timekeeper, although he did not receive the full amount until 1773. H4—as this 


59. Horn-covered watch. 
Circa 1810. Gilt pair-cases, 
outer covered with translu- 
cent painted horn depicting 
British ‘redcoat’ and French 
peasant. Verge, fusee move- 
ment. Large figure plate. 
Coqueret and adjustable 
potence. Movement signed 
‘Ls. De Lacorbiere & 
Compe.’ 


58 
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60. Gold and enamel half- 
quarter repeater. Circa 1775. 
Pair-cases, outer in blue and 
green enamels and chased. 
Centre brown enamel en 
grisaille. Enamel dial. Gold 
hands. Dust-cap. Cylinder 
escapement. Brass escape 
wheel, diamond endstone. 
Half-quarter repeating on 
bell. Movement signed ‘John 
Arnold, London’ and 
numbered $ 


famous watch is known—did not embody a new escapement that was subsequently to be generally 
adopted, but it did point the way, which others were to follow, towards seeing how temperature 
compensation (see Glossary) might be satisfactorily achieved. The escapement, in point of fact, was 
a modified verge with a number of refinements. The compensation was by means of a laminated 
bimetallic strip (Pls. 83 and 84). Harrison’s own watch, made for him by John Jefferys in 1752, can 
be said to have been a prototype for his own prize-winning watch, and most probably was the first 
watch to embody a compensation curb. 


61. Lepine calibre, virgule escapement. Circa 1775. Enamel dial, diameter 
` aio 33mm. Gold hands. Cuvette to movement shown open. Virgule escapement. 
(See Glossary.) Hanging going barrel. Round pillars. Lay-out of movement 
as introduced by maker giving a flat movement. Lepine calibre. (See 
Glossary.) Coqueret to upper pivot of balance staff. Signed on cuvette 
‘J. A. Lepine, Paris’. Back of watch shown in Colour PI. I. 
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62. Differential dial watch. Hallmark 1776. Silver pair-cases. Verge 
movement by Richard Comber, Lewes, No 347. Exceptionally late 
example of this form of dial. (See Glossary and PI. 48.) 

63. *Four-coloured' gold watch. Circa 1775. Gold case decorated with 
gold tinted different colours. Enamel dial. Gold hands. Verge 
movement by Ferdinand Berthoud, Paris. 

64. Watch made for Japanese market. Circa 1775. Single silver repoussé 
case: movement hinges out of case. Silver dial with adjustable hour 
plates to accommodate for Japanese hour system. Gilt hands. Verge 
movement signed ‘Stroud, London’, No 3202. The dial was probably 
applied in Japan, and the watch recased. 


Harrison had hit upon the.idea of using the different coefficients of expansion of brass and steel in 
his gridiron pendulum to nullify the effect of temperature changes. He made use of the same idea in 
his compensation curb for a balance spring. He fixed the curb pins on a block at the end of a bi- 
metallic strip of brass and steel. ^s brass expands and contracts more than steel for a given change in 
temperature (this causing the bending of the strip), brass 1s on the side of the strip nearest the stud. 
The strip is set in the watck. so that for a rise in temperature the strip, in bending, carries the curb 
pins away from the fixed end of the spring, thereby shortening its effective length; the reverse 
happens for a fall in temperature. 

Harrison’. success inspired other makers to submit timekeepers to the Board of Longitude for 
trial at sea, among whom Mudge and Arnold and, later, Thomas Earnshaw were the most prominent. 
Mudge, although he had invented a new form of detached escapement in 1755—of which we shall 
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65. Gold, enamel and gem-set watch. Circa 1775. See 
Colour PI. I. Enamel dial. Wound through dial. Long 
neck to pendant. Paste-set hands. Verge movement. 
Note coqueret on balance bridge. Adjustable potence. 
Signed ‘Vaucher a Paris’. 


66. Centre-seconds with date. Late 18th century. Centre seconds with small subsidiary dials for hours, minutes and 
date. Verge movement by Ferdinand Berthoud, Paris. Military emblems on back of tinted gold case. 
67. Painted enamel dial watch. Hallmark 1787. Silver pair-cased verge. Revolving disc on dial, behin. doorway’ of 
castle wall, has ‘redcoats’ painted thereon to simulate soldiers marching past doorway. Disc is mounted on contrate 
wheel arbor. Movement signed ‘Jno. Bowen, China Longville’. 
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68. Turkish market watch. Circa 1790. Three- 
cased watch: outer tortoise-shell piqué ; middle 
gilt with engraved edge; inner plain gilt. Enamel 
Turkish market dial. Verge movement. Asym- 
metrical design on cock. Solid foot. Signed in 
Turkish characters, and numbered 67263. Figure 
plate with Turkish numerals. Dial signed in 
English *Ralph Gout, London'. High domed 
glass. Flattish back to case, but front bevelled. 


69. Turkish market watch. Hallmarked 1794. 
Triple case. Outer silver tortoise-shell piqué. 
Silver inner cases, both with engraved border. 
Silver champlevé dial. Steel hands. Verge move- 
ment by Geo. Charle, London and numbered 
18867. Solid foot to cock. Figure plate with 
Turkish numerals. 
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70. Bras en l'air watch. Late 18th century. On depressing 
the pendant, the hour hand rises from its ‘neutral’ 
position—i.e. where the lower 12 is shown on the dial— 
to indicate the actual hour. Similarly, the minute hand 
rises from the same neutral position to indicate the 
minutes shown on the left half of the dial. The type name 
derives from those where a figure is shown on the dial, one 
arm representing the hour hand, and the other arm the 
minute hand; these rise ‘in the air’ to indicate the time. 
Silver case and verge movement. Dial signed ‘Vaucher 
Fréres', Geneva. The two snails which govern the distance 
thetwo racks can travel can be seen left and right of lower 
centre. This determines the position taken by the hands. 


71. Geneva movement. Circa 1840. Flat bar movement 
with going barrel and cylinder escapement. Ruby 
endstone. Counter sinks in dial plate to reduce depth. 
The movement is largely machine made. 
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72. French Revolution dial watch. End of 18th century. Verge 
watch in silver consular case. Inner back of case—through which 
the watch is wound—is engraved with the French national cock, 
cannon and cannon balls and the tricolour. The palm tree may 
hint at Napoleon’s Egyptian campaign. Enamel dial 48 mm., the 
main dial divided into ten hours and 100 minutes. The Revolution 
leaders introduced the decimal system and Republican calendar 
in 1792 and endeavoured to popularise the ten-hour day. The 
lower dial gives normal twelve-hour indication. The upper 
subsidiary dial is the date indication. The verge movement is 
unsigned. The watch can be wound either through the dial, or 
through the inner back: both front bezel and back are hinged. 


73. Watch with pedometer. Circa 1800. Gout’s pedometer. The upper 
dial gives hours and minutes. Large hand is a centre seconds. The three 
subsidiary dials in the lower portion record the number of paces: that 
on the left registering up to 10; the middle up to 100 and that on the 
right up to 1,000. Gout’s patent is No 2351 of 1799. The watch could be 
fitted into a specially designed saddle case, the motion of the horse 
causing the pedometer to be jerked up and down. 
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74. Rack lever, with Berrollas’s repeating work. Hall- 
mark 1832. Gold double bottom case, engine-turned. 
Gold dial, engine-turned centre, matted chapter ring 
with raised gold numerals. Blued steel serpentine hands. 
Full plate movement, rack lever escapement, diamond 
endstone, solid cock with ‘patent’ on foot. Repeating 
action is operated by turning the button on the pendant 
to strike the hours; on turning it back, the quarters are 
sounded. J. A. Berrollas patent No 3174 of 1808 refers. 
The movement is signed ‘Robt. Roskell, Liverpool, 

No 10030’. 


hear more—concentrated from 1771 on a remontoire escapement tha: proved in the end to be a 
blind alley as far as watchmaking is concerned. 

Arnold, however, devised a form of detached escapement, the pivoted detent (see Glossary), 
about 1770, and in 1775 he took out a patent, No 1113, for a helical spring and a form of bimetallic 
compensation applied to the balance as distinct from a curb applied to the spring (Pl. 79). In 1782 
his patent No 1328 refers to the epicycloidal form of tooth that he gave to his escape wheel, and the 
‘incurvated’ ends that he gave to the helical spring to render it isochronous. Again, the compensa- 
tion for heat and cold was on the balance itself. His patent also covered his form of spring detent 
escapement. In the matter of the spring detent, Arnold may have been anticipated by Earnshaw, 
and this was certainly Earnshaw’s claim. 

Compensation by means of the balance does not affect the isochronal properties of the spring, 
and thereby obviates the chief disadvantage of the compensation curb. Pierre Le Roy anticipated 

E 
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Arnold in appreciation of this fact, and he had also devised a form of detent escapement some years 
earlier than Arnold’s patent. Similarly, Ferdinand Berthoud, after a long series of experimental 
escapements, arrived at a pivoted detent (detached) escapement. However, it would appear that 
work on both sides of the Channel developed independently. 

Earnshaw’s cut bimetallic balance and his method of making the balance, as well as the form he 
gave to the teeth of the escape wheel, finally perfected the marine chronometer and enabled an in- 
strument to be made at a reasonable cost (PI. 80). It was universally adopted and has remained basic- 
ally the same to this day. 


75. Clock-watch with ruby cylinder escapement. Gold, 
engine-turned case, with gold hinged cuvette or dome 
through which the watch is wound. Flat, ribbed edge to 
case. Note round pendant knob and circular pivoted 
bow. Silver dial, engine-turned centre and outer edge, 
the chapters being engraved on a polished chapter ring. 
Blued steel ‘moon’ hands. ‘Recordon’ in plaque under 
XII. Recordon’s name and ‘London’ is also engraved on 
the cuvette. The movement strikes hours and quarters at 
each quarter, or quarters only. A countersunk push- 
piece, located in the top of the pendant, discharges the 
striking mechanism: it is thus a repeating watch in 
addition to having grand sonnerie striking work. The 
solid balance is platinum, with curb-compensation on 
the Breguet principle. Several features show Breguet’s 
influence. The watch can be dated circa 1810. The dial 
plate is stamped 250. Recordon was Breguet’s London 
agent and, like Breguet, Swiss by birth. 
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76. Breguet ruby cylinder. No 4455. Gold, 
engine-turned back and bezel, body of the 
case silver. Silver dial, engine-turned 
centre, polished chapter ring. Single gold 
hand, the space between each hour gradu- 
ated into five minutes. The date is shown 
through the aperture in the XII position on 
a gold disc, and the regulator index in an 
aperture below the centre. Below this, ona 
rectangular polished plaque, is ‘Breguet’. 
The watch is wound and all adjustments can 
be made without opening it. There is a two- 
ended male key. The normal end winds the 
watch through the centre hole in the back. 
The other end (which is pivoted, and can be 
folded into the main body of the key when 
not in use) has a male squared end of 
smaller proportions. This, if inserted into 
the hole used for winding, will set the 
hand. The same end of the key is used to 
set the date (from the side of the case) 

and also for regulation. For the latter, 

a hole in the VI position on the case back 
gives access. The dial has Breguet’s ‘secret 
signature’ and the number either side of the 
date aperture. (See Glossary.) It will be 
noticed that the date disc has 0 following 
30. Breguet’s certificate reads: ‘Les 
quantiémes demandent à étre rectifiés à 
cause des mois qui ont plus ou moins de 30 
jours. Depuis longtemps nous avons pensé 
à substituer un 0 au 31 afin d'avertir 
lorsque le mois a moins de 31 jours, qu'il 
faut rectifier le quantiéme. On y procéde au 
moyen d'une pointe d'épingle que l'on 
introduit dans un trés petit bouton d'or 
que l'on aperçoit sur le bord de la boîte vis 
à vis la division 45 du chiffre VIII ; chaque 
pulsion fait sauter le quantiéme d'une demie 
division parce que le quantiéme saute en 
deux fois à minuit et à midi, et si c'est le 
matin qu'on opère, l'index doit marquer 

la date du jour qu'il est, mais si c'est 
l'aprés-midi, l'index doit étre placé entre la 
division du jour qu'il est et celle du jour 
suivant.' The escapement is Breguet's own 
form of ruby cylinder, in which the 
cylinder (of ruby) extends beyond the 
bottom staff pivot that is carried by a 
slender steel arm, about which the cylinder 
may revolve. Note the triangular-shape 
teeth of the escape wheel. The top pivot of 
the balance staff has Breguet's suspension 
élastique: a shock-resisting device. The 
front of the watch is shown on Colour PI. 
IV. The watch was sold in November, 1827. 
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77. Breguet à tact watch. Gold engine-turned case. Enamel chapter ring signed ‘Breguet et Fils’. The back of the 
watch has an aperture to reveal a minute dial and hand. The dial is silver engine-turned, the hand blued steel. The gold 
inner cover is signed ‘Breguet, Horger, de la Marine Royale’ and numbered 3561. Winding, hand setting and regula- 
tion through back cover. Ruby cylinder escapement. Going barrel. Solid gold balance with parachute. No compensa- 
tion. The bottom plate is signed ‘Breguet’. As an alternative to the minute dial, Breguet and other makers more 
often had normal hour and minute indications, the tact hand only giving the hour. (By courtesy of Mr E. Hornby.) 


78. Gold pocket chronometer. Hallmarked 1791. Gold double bottom case. Enamel dial, with number 405. Gold 
beetle and poker hands. Steel seconds hand. Spring detent escapement: Arnold’s form. Cut bimetallic balance. Gold 
helical balance spring. Jewelled to fusee. Solid foot to cock, pierced table. Signed ‘John Arnold & Son, London. Invt. 


405 


et Fecit’, and numbered 754. 


These matters only concern us in so far as they bear on the development of the wearable watch; 
in a number of particulars they most certainly do. For instance, Harrison’s maintaining power was 
used on fusee watches from the latter end of the 18th century until the fusee was dropped a century 
later. Breguet adapted the idea of a bimetallic strip on his ruby cylinder watches, giving the strip an 
elongated U shape. One curb pin is fixed at the free end, which is caused to move nearer to or away 
from the other pin for a rise or fall in temperature. A cut balance was used on all good quality lever 
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79. John Arnold chronometer. Hallmarked 1781. Plain 
silver pair-cases.'Casemaker I. T.P. Enamel dial 60 mm. in 
diameter. Blued steel hands, spade hour hand. Full plate 
movement. Jewelled to fusee. Cock with narrow pierced 
table and solid engraved foot. Arnold’s ‘S’ balance. Steel 
helical spring with adjustable stud screwed to top plate. 
Pivoted detent escapement with steel escape wheel. Steel 
impulse pallet with a stone dovetailed diagonally into it. 
There is no impulse roller. The safety action is provided 
by a small safety roller beneath. A crescent in the roller 
allows an arm on the detent to enter when the impulse 
pallet is in the path of the wheel. Gold passing spring 
resting on an upright pin in the nose of the detent, which 
has a straight return spring and banks against a screw. 
The movement is signed ‘John Arnold, London Inv. et 
Fecit’. Numbered 7s. (For ‘S’ balance, see Glossary.) 
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watches until, in recent years, the self-compensating balance and spring of special alloys superseded 
it. But apart from the improvements that all watchmaking derived from the work of these pioneers in 
precision timekeeping, the chronometer which had been evolved had a distinguished career as a 
highly accurate pocket watch as distinct from a deck watch or a marine timekeeper (Pls. 78-82). 

We must now take a look at what was going forward in the less rarefied air of watchmaking that 
did not specifically have Government prizes in view, but which nevertheless was concerned with 
improving the watch; and particularly with finding an improved form of escapement. 

In 1704, Peter Debaufre—the same man who was associated with Facio in his patent for piercing 
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80. Earnshaw pocket chronometer. Hallmarked 1801. Gold pair-cases. Case maker TC. Gold spade hands. Enamel 
dial signed ‘Thomas Earnshaw. Invt. et Fecit, No. 626’. Earnshaw type spring detent with his cut compensated 
balance and helical spring. Engraved solid cock. Movement signed and numbered. 


81. Silver chronometer. Deck watch. Hallmarked 1815. Silver double bottom case. Movement secured by screw and 

steady pin. Enamel dial signed ‘Robert Pennington, London’ with the number 162. Gold hands. Spring detent of 

Earnshaw type, cut bimetallic balance with screws and helical balance spring. Undecorated balance cock. Movement 
signed and numbered. Note original deck box, with brass cover. 
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82. Breguet chronometer deck watch. Plain silver con- 
sular case. Silvered dial 52 mm., signed ‘Breguet et 

Fils’ and No 4196. Three-quarter plate lay out. Spring 
detent with Earnshaw type escape wheel. Cut bimetallic 
balance, helical balance spring. Movement signed: 
‘Breguet et Fils, Hgere. de la Marine Royale. No 4196’. 
(By courtesy of Mr Sam Bloomfield.) 


83. Debaufre-type escapement. Circa 1835. Base metal 
case. Enamel dial, subsidiary seconds dial. Diameter 

of dial 62 mm. Steel spade hands. Two-wheel frictional 
rest escapement, Debaufre type. Compensation curb, 
bimetallic strip, with adjustment screw. Steel endpiece to 
balance pivot in plain balance cock. Signed ‘David 
Forster, Dublin No 150’. 
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£4. Minute repeater. Early 19th century. Gold engine-turned case. Gold dial. Repeating on gong. Duplex escapement. 
Unusual form of strip compensation. By Hawleys, London. 


jewels—invented the escapement known by his name (see Glossary). There are a number of variants 
of it, but it was not used to any extent until the early 19th century when a number were made at 
Ormskirk in Lancashire. Such watches are usually known as *Ormskirk watches'. The escapement is 
also referred to as the ‘club-foot’ verge. Its frictional rest, dead-beat characteristics were considered 
to be an improvement on the normal verge (PI. 83). Examples to be found today are relatively scarce. 

Another escapement, the origins of which lay in a period earlier than the time of its popularity, 
was the duplex (see Glossary). J. B. Dutertre (1715-42) invented it in its first form, but Pierre Le 
Roy in 1750 brought it closer to the form in which it appeared in England in 1782. In that year, 
Thomas Tyrer took out patent No 1311 for a ‘horizontal 'scapement for a watch to act with two 


85. Watch with duplex escapement. Hallmark 1804. Silver pair- 
cases. Enamel dial. Subsidiary seconds. Gold spade hands. Steel 
seconds hand. Full plate movement, engraved solid cock with 
diamond endstone. Duplex escapement, jewelled. Ruby roller. 
Three-armed steel balance with screws. Stop on balance. Main- 
taining power. Silver index plate. Signed "Thomas Reid, Edin- 
burgh, No 1029'. 


THE STRUGGLE TOWARDS PRECISION. 1775-1830 73 


86. Duplex, dumb re- 
peater. Hallmark 1803. 
Gold, engine-turned 
spiral design. Case 
maker LC. Gilt brass 
cuvette engraved ‘Re- 
cordon late Emery, 
London No 7224’. 
Bridged movement, 
hanging going barrel. 
Note stopwork. 
Enamel dial, arabic 
numerals, gold moon or 
Breguet hands. ‘Re- 
cordon’ on dial. This 
maker was Swiss by 
birth and the watch has 
continental features. 
(By courtesy of Mr T. C. 
Dawson.) 


wheels, being a new and very great improvement in horizontal watches' (cylinder watches). By 1800, 
a single escape wheel with two sets of teeth had become the usual and final form (Pls. 86 and 88), 
and in this form it was the English high-quality watch par excellence (Pls. 85 and 87), apart, of 
course, from the pocket chronometer. It continued to be made for some time after 1845, though by 
then, as we shall see in the next chapter, the lever escapement at last was rapidly becoming 
established as the best escapement for watches. Like the cylinder and the club-foot verge or Debau- 
fre-type escapement, the duplex is frictional rest. 


87. Watch with ‘sugar tongs’ compensation curb. Hallmark 1809. Gold double bottom case. Casemaker WM. 

White enamel dial, arabic numerals. Blued steel Breguet hands. Note typical ‘Regency’ pendant, with push-piece for 

opening the back in top. Dust cap signed ‘Thos Earnshaw, London No 3155’. Diamond endstone in cock. Duplex 

escapement, flat balance spring and plain steel balance. Bimetallic strips forming a pair of tongs at the extremity of 

which are the curb pins embracing the outer coil of the balance spring. The tongs are attached to the index. Signed 
and numbered on the plate. 
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88. Double-wheel (duplex) escapement. Circa 1825. Gold engine-turned case, with gold cuvette. Gold engine-turned 
dial, with name plaque signed ‘Piguet et Meylan’. Centre seconds. Skeleton movement, blued steel bridges, polished 
steel train wheels, barrel cover, repeating work, balance and cock. Quarter repeating on gongs, double-wheel (steel) 
duplex escapement. 
89. Taille-douce engraving. Circa 1850. Gold hunter watch, both covers decorated with fine line engraving. Bridged 
movement. Club-toothed lever escapement, probably Swiss. 
90. Chinese duplex watch. Circa 1840. Gold, enamel, pearl-set bezels, pendant and bow. (See Colour Pl. I for back of 
watch.) Enamel dial 55 mm., steel hands and centre-seconds. Movement decorated with engraving. Chinese duplex 
escapement. (See Glossary.) Dial signed ‘Bovet, Fleurier’. Movement signed ‘Bovet’ and No 960. 
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91. Gold watch with black enamel decoration. Circa 1820. (See Colour Pl. I for back of watch.) Watch of slim di- 
mension with cylinder escapement. Engine-turned silver dial, with ‘jumping hour’, aperture in the XII position. 
Eccentric chapter ring for minutes, subsidiary seconds dial. Steel hands. Gold cuvette signed *Bautte et Moynier, 
Geneva’. 
92. Watch with ‘windmill dial’. Hallmark 1802. Silver pair-cases. Oval bow. Painted enamel dial with windmill 
‘seconds’ hand. ‘Sails’ of windmill take the place of a seconds hand. Movement by Charles Davidson, London. 


The duplex escapement is not often found in continental watches. However, a variation of it was 
invented by Charles Edouard Jacot at Fleurier about 1830, and this made possible the mounting of a 
large sweep-seconds hand—that is, a centre seconds hand that moves forward at apparent second 
intervals. This type was exported to the Far East in large numbers, many most decoratively cased, 
and has become known as the ‘Chinese duplex’ (P1. 90). 

The Le Roys, father and son, had resuscitated the French watch industry during the middle years 
of the 18th century. Pierre Gregson, Romilly and Vauchez had been famous Paris makers. Lepine 
and Ferdinand Berthoud had made their important contributions. Finally, and most important of 
them all, was A. L. Breguet. 

The lead that the French had wrested from their British rivals before the end of the century was 
not based so much on technical achievement as on grounds of fashion; with the exception, that is, of 
Breguet, who combined mechanical ingenuity, inventiveness and splendid execution with an ele- 
gance which has never been surpassed and seldom equalled. His work will be more fully discussed 
later. By 1775, a growing demand had arisen for a smaller and, more particularly, a thinner watch. 
By reducing the size of the crown wheel and using a shorter fusee, or alternatively by dispensing with 
the fusee in the cylinder or virgule escapement and the Lepine calibre layout, French and Swiss 
makers catered for this demand. Towards 1800 and during the early part of the 19th century, some 
remarkably flat watches were made (Colour Pls. I and IV). The ultimate was reached when move- 
ments were fitted into hollowed-out coins of 100 franc size. 

There is little doubt that by persisting with the fusee in their cylinder watches and refusing, on 
technical grounds, to make excessively flat verges, the English makers began to lose their export 
markets. One also suspects that the Georgian squire would have nothing to do with these continental 
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93. Countryman’s watch. Early 19th century. Silver pair-cases. Painted enamel dial. Verge movement of solid, but 
inexpensive construction. Signed ‘G. H. Hukins, Tenterden’. 
94. Musical watch. Early 19th century. Gold case, gold dial, both engine-turned. Cylinder movement, with quarter 
repeating action and music mechanism on pinned cylinder principle. This plays at each hour or at will. Pinned 
music barrel. 


fripperies which the elegance of the French Empire produced in the watches of the period. The omis- 
sion of the bell in repeating watches, and the substitution of the wire gong by Breguet in about 
1789, meant that a thinner repeater also could be made (Pl. 117). 

The most popular form of decoration for these flat watches was translucent enamel laid over 
engine-turning (guilloché enamel), the front bezel and back surrounded with split pearls (Colour PI. 
III). Four-coloured gold decoration (see Pl. 63) was also popular in all countries. This is combined 
with decoration in relief. Enamel painting often took the form of an oval plaque surrounded by en- 
graving or opaque enamels. Pinchbeck provided an inexpensive case that was particularly popular 
in England. Translucent horn, painted on the underside, also gave a cheap but attractive result 
(Pls. 57 and 59). After 1800, black enamel inlaid on gold was a popular form of decoration on Swiss 
and French watches (PI. 91). English watches relied mainly on engine-turning for decoration. Fine 
line engraving (taille-douce) became popular efter about 1830 (PI. 89). 

White enamel dials were now standard, engine-turned metal dials being the alternative. On some 
inexpensive watches, the dials were painted with a rural, naval or military scene to appeal to country- 
men, sailors or soldiers. Others had topical subjects (Pl. 93), such as a train crossing a railway viaduct. 

The beetle and poker hands only gradually went out of favour in England, and they are found up 
to the end of the century, after which spade hands became the most popular. A variety of hands 
were used on French and Swiss watches; pierced gilt, serpentine, or hands with a star or diamond- 
shape rectangle towards the tip, until the fine moon hands favoured by Breguet became the typical 
French and Swiss hands of the early 19th century (Pls. 75 and 106). 

The oval bow pivoted to a flat knob on a rather long, round section pendant (Pls. 72 and 78) was 
usual up to about 1800 when the pendant was sometimes given a rectangular shape (PI. 86). Also, 
about that time, a spherical knob on a short pendant was introduced with a circular bow pivoted to 
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95. Musical watch movement. Early 19th century. The barrel containing the mainspring for the music mechanism is 
pinned both above and below. This enabled a flatter watch to be made than on the pinned cylinder arrangement. 
96. Jacquemart watch. Circa 1825. Gold, engine-turned case. Coloured gold figures either side of chapter ring. Other 
decoration also gold, including cherub below figure 6. Quarter repeating movement. An arm of each of the three 
figures is articulated. On depressing the pendant, the watch repeats the hours and quarters on three gongs, the three 
figures appearing to strike the bells with hammers. 


it (Pls. 75 and 104). In the early 19th century the typical English case had a slightly convex rectangu- 
lar pendant with a pivoted oval bow (Pls. 67 and 87), but the last form given to pendant and bow in 
all countries was the spherical knob with pivoted ring-bow. The pivoted ring continued after the 
introduction of keyless work. 

As has been said, France and Switzerland catered for the demand for thinner watches, but they also 
introduced as a revived fashion the form watches of the early 17th century (Colour Pl. 5). The 
difference between the forms of the earlier period and those of the later illustrate the different out- 
look of the two ages: the crosses, memento mori and the naturalistic subjects of the first contrast 
with the urbane and elegant materialism of the second. Watches set in finger rings were another type 
of form watch of the 19th century. 

As France had successfully challenged England, so now Switzerland was beginning to capture 
the market from France, especially for ‘fashion’ watches. They relied more and more on the cylinder 
escapement, until the term a ‘Geneva watch’, as used in the mid 19th century, meant almost by de- 
finition a flat cylinder watch and often poor quality at that. But Switzerland was beginning to make a 
contribution in other directions; all we shall mention at this stage is the musical watch (Pls. 94 and 
95) and the repeater watch with jacquemarts (Pl. 96: see Glossary). Musical watches are sometimes 
combined with painted enamelled dials representing a scene, against which are figures whose mov- 
ing arms (for instance) give the illusion of playing musical instruments, while the watch music is 
being played on the comb and pinned barrel principle. This was invented in Switzerland at the end 
of the 18th century, and gave birth to musical snuff boxes and subsequently the musical box of the 
Victorian era. Switzerland's more serious contributions to the improvement of the watch will be re- 
counted in a later chapter. 


6. The Lever Escapement 


Before considering the lever escapement, it would be helpful to give some attention to what had al- 
ready occurred in clock as distinct from watch escapements. After the introduction of the pendulum, 
an important step forward was the invention, about 1670, in England, of the anchor escapement. One 
of the essential differences between the anchor and the verge is that the ratchet teeth of the escape 
wheel of the former are cut on the periphery of the wheel and not at right angles as with the verge 
crown wheel. The shape of the pallets gives the anchor escapement its name. This escapement was 
very quickly adopted for long-case or grandfather clocks. Graham’s dead-beat escapement of 1715 
was a modification and improvement of the anchor escapement, the latter having recoil. 

If we were to consider the escape wheel and pallets only, Graham’s dead-beat clock escapement 
might be regarded as the immediate origin of the lever escapement for watches. The teeth of the 
escape wheel are pointed. The locking faces of the pallets are arcs of circles concentric with their 
axis. There is, therefore, no recoil during the supplementary arc. The point must be made that the 
clock dead-beat is for use with a pendulum and, unless modified, is unsuitable for use with a balance 
controlled escapement, the swing of a balance being much greater than that of a pendulum. In 1722, 
the Abbé de Hautefeuille published a description of an escapement which was the first attempt to 
use the clock dead-beat escapement in a watch, the modification being the introduction of an arm or 
lever, with pallets at one end, and at the other a curved rack engaging with a pinion on the balance 
staff. A small movement of the lever is consistent with a large amplitude of balance swing. The rack 
and pinion feature is reminiscent of Huygens’ first balance spring watch with pirouette. Haute- 
feuille’s invention seems to have been neglected—although Berthoud used a modification of it in his 


97. Watch with rack lever escapement. Silver pair-cased watch. Hallmark 1801. Enamel dial. Gilt hands. Hands set 

through glass: there is a hole drilled in the glass in the centre so that the key may be put on the hand-set square 

without having to remove the outer case. The watch is wound through the back of the inner case. Full plate move- 

ment with rack lever escapement. (See Glossary.) Movement is signed ‘Litherland & Co. Liverpool’ and is numbered 

2228. Solid foot and table to cock. ‘Patent’ engraved on former. Diamond endstone. Note regulator index with scale 
engraved on top movement plate: Bosley’s form of regulation. 
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98. Emery lever watch. Hallmark 1783. (See Colour PI. 
III for front of watch.) Gold pair-case. Enamel ‘regulator 
dial’. Blued steel hands. Dial signed ‘Emery, London’. 
Full plate movement inscribed ‘Josiah Emery, Charing 
Cross, London’, with number 957. Straight line lever 
without draw. Steel escape wheel, teeth slotted to retain 
oil. Jewelled pallets. Gold dart (safety finger) screwed 

to lever fork. Four-armed balance of unusual shape and 
construction. ‘S’ shaped bimetallic compensation affixes. 
Helical balance spring with end curves. Cranked, steel 
roller pivoted in jewel holes. 


marine timekeepers—until Peter Litherland took out patent No 1830 in 1791. After Litherland’s 
patent a large number of rack levers (as they are called: see Glossary) were made in England, par- 
ticularly in Liverpool (PI. 97). 

The rack lever escapement, like that of the verge, the cylinder, the Debaufre and its variants, as 
well as the duplex, all suffered interference in varying degrees from the train; hence the superiority 
of the chronometer or detent escapement which detached the balance except at the instant of un- 
locking and imparting impulse. In the chronometer escapement, the balance is ‘free’, or very nearly 
so. Ideally, impulse and unlocking take place at or near the dead point of the balance spring when 
these disturbing influences have least effect. 

Watchmakers had appreciated the desirability of a free or detached escapement before 1740, and 
though one or two attempts had been made to solve the problem—apart, as we have seen, from the 
detent escapement—it was the detached lever escapement (see Glossary), in essence as conceived by 
Mudge, that finally provided the solution. 

Mudge had been the pupil of Graham and eventually succeeded him. The majority of Mudge’s 
watches employ the cylinder escapement, but in 1754 he conceived his lever escapement, and 
produced a drawing and later a model of it. Subsequent to this, he made two or more small clocks 
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99. Straight line lever escapement without draw. Brass escape wheel. Steel lever with ruby pallets, the jewelled fork on 

two planes. Three-armed cut bimetallic balance, with two balance springs above and below the balance. Two rollers 

on the balance staff at levels corresponding to those on the fork. Note passing hollow in safety roller on staff and gold 

dart at extremity of the lever. From a Grant lever watch. Hallmark 1788. Gold consular case. Casemaker RP. Enamel 

‘regulator dial’, 55 mm., signed ‘Grant, London’. Gold beetle and poker hands, steel seconds hand. Top plate 

inscribed ‘Grant, Fleet Street’ with No 1408. The original owner of this watch was Dr John Ridout, who died in 
Sherborne in 1823. (By courtesy of Mr J. H. Mathewson). 


with lever escapements, but the really historic watch, which has long been recognised as the first 
detached lever watch, belongs to H.M. the Queen and is kept at Windsor Castle. It was made by 
Mudge in 1769-70 for George III, who gave it to Queen Charlotte. 

Mudge, from his own experience, had appreciated the difficulties involved. In a letter to his patron 
Count von Bruhl he said: *. . . it has this disadvantage, that it requires a delicacy in the execution, 
that you will find very few artists equal to, and fewer still that will give themselves the trouble to 
arrive at; which takes much from its merit.’ Nevertheless, he realised the significance of his escape- 
ment, stating in the same letter: ‘I think, if well executed, it has great merit, and will, in a pocket 
particularly, answer the purpose of timekeeping better than any other at present known.’ Mudge re- 
tired from business in 1771 to concentrate on his ‘hobby horse’, as he refers to his marine time- 
keeper, declining to continue with his lever escapement for use in pocket watches. However, von 
Bruhl, who obviously appreciated what Mudge had achieved, persuaded Josiah Emery about 1779 to 
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100. Pendleton lever watch. Hallmark 1797. Silver gilt 
pair-cases. Case maker VW. Dust-cap. Enamel ‘regulator 
dial. Full plate movement with Emery-type balance 
bridge. Top plate signed ‘Rich. Pendleton, London’ 

and No 175. Straight line lever escapement, divided lift 
and without draw. Steel escape wheel with slotted teeth. 
‘S’ compensation balance. The balance staff passes 
through the circular tail at the extremity of the lever, 

in which gold upright pins are set. The impulse action 
takes place diametrically opposite the lever. The pins on 
the tail are not visible. Note steel impulse piece on 
balance staff. A passing slot is cut in the roller and the 
dart or safety finger can be seen in the tail. See Watches, 
by Clutton and Daniels, for a discussion on early lever 
watches. (By courtesy of Mr J. H. Mathewson.) 


101. Ellicott lever 
watch. Hallmarked 
1805. Silver case. Case- 
maker IM. Enamel dial 
signed ‘Ellicott, Royal 
Exchange’. Subsidiary 
seconds dial. Straight 
line lever without draw, 
lift entirely on the pal- 
lets. Steel escape wheel, 
unjewelled steel pallets. 
The fork and safety 
finger are carried ona 
circular tail, through 
which the balance staff 
passes. The fork en- 
gages with a steel im- 
pulse piece on the 
balance staff. (cf. PI. 
98.) The safety finger 
(clearly visible) passes 
through a hole drilled 
radially in the roller. 
This watch is fully 
described by Mr 
Charles Allix in 
Antiquarian Horology, 
No 11, Vol. IV. 


THE LEVER ESCAPEMENT 83 


102. Massey’s pump-winding. Hallmark 1816. Gold case, engine-turned. Gold dial, with raised numerals. Gold hands. 
Massey’s crank lever escapement with Massey’s pump-winding. Patent No 3854 of 1814. The full plate movement is 
signed *Waight, Birmingham No 440’. 


make a watch with a lever escapement, giving him access to the model made by Mudge. Emery’s 
first lever was completed in 1782, though it differed in some particulars from the Mudge model. He 
subsequently made some thirty lever watches, of which eleven or twelve have survived; of these, 
some were later converted by Emery to his own and later form of lever escapement (PI. 98). 

In both forms he favoured the 'straight line' arrangement, where the balance staff, pallet and 
escape wheel arbors are in line, as opposed to Mudge's right-angled layout. In the earlier form he 
used Mudge's arrangement of two impulse cams located on the staff on different levels, and these en- 
gaged with pallets on the lever fork which were at correspondingly different planes. In his later 
arrangement he used a single cranked roller on the staff which received impulse from the fork, this 
being in the same plane as the lever. 

From about 1785 to about 1805, a number of watchmakers working in London produced ex- 
perimental lever escapements. Among these were Leroux, Grant (Pl. 99), Pendleton (Pl. 100), 
Margetts, Perigal, and Ellicott (Pl. 101). Pendleton, it is thought, worked for Emery. Leroux had less 
in common with the others than they had with each other. The differences as shown by the surviving 
watches of these makers strongly suggest that they were feeling their way to the ideal arrangement. 

After about 1805 there is a curious ten-year gap; that is to say, it appears almost as if Mudge's 
statement about its ‘disadvantage’ as well as its merit had proved only too true, for as far as one can 
now judge it was not until 1814 that the lever was again on the scene, and then it would appear to 
owe more to the rack lever than to the work of Emery and his fellow experimentors. 

It was in 1814 that the Staffordshire maker, Edward Massey, invented a form of detached escape- 
ment from which the English lever was eventually to emerge and to crystallise as that described in 
the Glossary. Massey's form (Pl. 102) appears in some respects as the rack lever with two highly 
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103. Berrollas keyless winding. Hallmark 1828. Gold single case. Gold dial, gold Breguet hands. Casemaker JB. 

Table roller lever escapement with draw. Right-angled lever. Gold balance, diamond endstone, escape wheel cap- 

jewelled. Berrollas patent keyless winding. Patent No 5586 of 1827. Early three-quarter plate movement inscribed 
‘Willm. Cribb, Southampton Place, Russell Square, No 553’. 


104. Table roller lever escapement. Hall- 
mark 1826. Gold engine-turned single case 
with split pearls surrounding back. Gold 
dial, gold spade hands. Bridged movement, 
going barrel. Gold balance, diamond end- 
stone. Right-angled lever, table roller. 
Barrel cover signed ‘A. Camerer & Co. 
Bloomsbury’ and No 1612. 
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105. Breguet watch with lever escapement. Gold case, 
engine-turned. Enamel dial with ‘secret’ signature, 

and signed ‘Breguet No 4684’. Subsidiary dial with date 
indication. Steel hands. Straight line lever escapement. 
Ten-toothed escape wheel, teeth drilled for oil retention. 
Divided lift, no draw. Double roller: table roller screwed 
to balance arms. Cut bimetallic balance. Going barrel. 
Five-wheel train. Jewelled to centre wheel. Escapement 
on endstones. Regulation effected by lever at side. 
Wound through back of case. 
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106. Crank lever escapement. Hallmark 1839. Gold 
case, with carved and decorated edge, pendant and bow. 
Casemaker ILS. Gold chased and tinted gold dial. Steel 
spade hands. Hinged and sprung dust cover for 
escapement and side of movement. Three-quarter plate 
with index on cock. Gold three-armed balance, diamond 
endstone. Right-angled lever escapement with draw. 
Steel escape wheel with club form of tooth. Plate 
engraved ‘Improved Detached Lever By Robt. Barrow, 
Farnworth No 32’. 
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important modifications: the pinion on the staff has been replaced by a small roller having, as a pro- 
jection therefrom, an impulse pin like a single leaf of a pinion. The impulse pin acts within a square 
notch cut in the extremity of the lever, this forming a fork. The fork and its notch, therefore, have 
taken the place of the rack. The outer slightly concave edges of the two pointed prongs of the 
fork serve as safety or guard pins; if necessary, they may make contact with the rim of the roller to 
prevent unlocking while the balance is ‘detached’. When the points of the prongs enter one or other 
of two slots cut in the roller on either side of the impulse pin, the impulse pin enters the notch. 
When this occurs, the lever is moved to unlock the escape wheel and impulse is delivered. The 
motion of the lever is restricted by banking pins on either side of it. The balance is detached except 
at the moment of unlocking-impulse. 

Massey's detached lever consequently was an enormous improvement on the rack lever. The 
safety arrangement, nevertheless, was imperfect, as should the prongs of the fork come into action to 
prevent unlocking resulting from the watch being subjected to a sudden jerk, friction is caused by the 
prongs' contact with the roller. 

The Massey arrangement as described above underwent changes. At first, the impulse pin pro- 
jecting from the circumference of the roller was virtually a steel pinion leaf. Later, it was a jewel 
held by two projections from the roller; and finally it became a jewel held by a single projection from 
the roller, from above. It will be appreciated that this projection from the roller constitutes a crank 
and this form of escapement became known as the crank lever (see Glossary) or crank roller escape- 
ment. The first form, or true Massey, is rare, but the second, and more especially the final form, is 
quite commonly found. It was particularly popular with Lancashire makers, Robert Roskell among 
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107. Watch with thermometer. Hallmark 1846. Gold case. Gold engine-turned dial. Steel hands. Gold hour disc. 
Hour disc shows through aperture in dial. Fixed hour hand. Subsidiary dial at left indicates minutes, that on the 
right seconds. Temperature (Fahrenheit) indication in lower segment. Aperture on right shows regulator index. 
Corresponding segment on left is signed ‘Hunt & Roskell, London’. Straight line lever escapement. Pointed pallets 
with lift on the escape wheel teeth. Channel for oil retention on escape wheel teeth. Notch of lever fork lined with 
gold. Bimetallic balance. Going barrel, bridged movement of flat calibre, depth 4 mm. Bottom movement plate is 
stamped ‘SM’ and ‘277’. The initials stand for Sylvain Mairet, a Swiss watchmaker who spent a few years in London 
and is the maker of this watch. Note unusual form of pendant and bow. The watch is wound through the back of the 
case with a male key. The hands are set through the centre of the minute hand. 
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108. Viner alarum watch. Hallmark 1816. Silver, engine-turned hunting case and reeded band to case. Casemaker JM. 
Matted silver dial with raised gold figures and gold serpentine hour and minute hands. Gold alarum hand. Push- 
piece for opening front cover to right of pendant. The alarum hand is set through button on pendant. The alarum is 
sounded on a gong. Full plate verge movement. Solid cock, engraved ‘Viner, Patent’ and No 350. Flat steei balance, 
sapphire endstone. Index on plate, which is engraved ‘Royal Exchange & New Bond Street, London’. 
109. Persian alarum watch. Circa 1830. Silver case. Silver dial. Steel hands. The Persian numerals are anti-clockwise, 
and the hands also travel anti-clockwise: alarum is set in clockwise direction. Cylinder escapement. The engraving on 
the dial reads ‘Made in the capital; made by my master’. The back of the watch is engraved (in Persian) ‘Haidar’. To 
set the alarum hand: (a) wind the alarum spring, rotate the alarum hand until alarum rings. (b) note the difference in 
time between the hour indicated by the alarum hand and the time shown, (c) set alarum hand this number of hours 
in advance of the time at which one wants to be roused. 


others producing them in Liverpool, and inscribing the plate or cock foot ‘detached lever’ to dis- 
tinguish them from the rack lever which was still being made at that time (Pl. 106). 

It was in these latter stages of development, around 1820 or just before, that the important addition 
of the safety factor of draw was given to the escapement (Pls. 103, 104, 106 and 113). The lever 
watch made by Leroux in 1785 (the earliest watch known to have draw) can hardly be regarded as 
the prototype for those crank levers which possess it. 

The next development, taking place around 1825, was the introduction of the table roller (Pls. 
103 and 104). Here, the roller may be described as a flat disc, mounted on the staff, and within its 
circumference and projecting downwards is the jewel impulse pin, or ruby pin, its alternative name. 
The safety action is effected by a small guard pin or dart located in the lever notch: this, in the action 
of escapement, passes the roller through a small segment—a ‘passing crescent’—cut out of the cir- 
cumference of the table roller immediately in front of the impulse pin. Draw by now was recognised 
as indispensable. 

In the second half of the 19th century, English watches of the best quality had a double roller; that 
is to say, a second roller, about half the diameter of that in which the impulse pin is fixed, acting as a 
safety roller. The action is the same as that in the single or table roller arrangement. 
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It is typical of the English lever—once it had become established—that the teeth of the escape 
wheel are pointed and inclined with the impulse plane or ‘lift’ on the pallets. It is also typical that the 
escapement is right-angled: a line drawn through the pallet and balance staffs is at right-angles to 
the arbor of the escape wheel. 

Experiment by no means ceased, however, with the advent of the crank roller. Before 1818— 
within two or three years of Massey’s invention—George Savage (see Glossary) invented his two- 
pin lever which, theoretically, was a considerable improvement since the unlocking takes place at the 
line of centres of the lever and the roller. Two pins on the roller serve to effect unlocking, and im- 
pulse is given by a third pin within the lever fork acting on a smail slot cut in the roller itself. This 


110. Pouzait lever watch. Circa 1800. Silver single case with 
reeded band. Casemaker a ` Numbered 18361. Enamel dial 
with steel centre seconds hand. Subsidiary dial below for hours 
and minutes with gold beetle and poker hands, and above date 
chapter with gold hand. Wound through dial. Dial signed 
‘Breguet a Paris’. Full plate fusee movement. Large four-armed 
gilt brass balance. Three-wheel train. The thirty teeth of the 
steel escape wheel stand up from the plain of the wheel which is 
planted in the centre of the movement. The notch of the lever is 
clearly visible, on the upper ‘prong’ or exit side of which the 
safety pin is located: this passes through a slot cut in the safety 
ring mounted on the balance. Also mounted on the balance with- 
in the safety ring is the steel impulse pin which plays within the 
notch. The balance ‘cock’ has been removed and the index 
which this also provides is visible. The balance staff has a steel 
endpiece, but there is no jewelling. (See ‘Pouzait Lever’ in 
Glossary.) Although this watch is signed ‘Breguet’ and Pouzait 
is thought to have worked for Breguet, the watch is not of 
‘Breguet’ quality. 
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same third pin serves also as the guard pin. It was thus, in a way, a reversal of the previous arrange- 
ments in that instead of the impulse pin being on the roller, and the notch in the lever, the impulse 
pin is in the lever and there is a very small slot in the roller. The escapement might more accurately be 
called a ‘three-pin’ lever. It required considerable skill to make, and the pins, usually made of gold, 
cut the steel parts on which they operated. Nevertheless, it was produced in small numbers well on 
into the century and by some of the best London makers. 

By 1850-60 the lever watch had practically ousted the duplex and the chronometer pocket watch. 
The cylinder had long passed its heyday in this country, though the Swiss continued to make a cheap 
and commercial cylinder watch until recent times. The verge, as a tough, inexpensive timepiece, was 
made in England until the 1880s. During the last quarter of the 19th century and the first decade 


111. Pouzait-type lever watch. Circa 1815. Plain silver case, with 
gold joints. Case stamped AD with number 28677. Gilt brass 
cuvette. Enamel dial with arabic numerals. Gold sunburst 
hands, steel centre seconds hand. Plain movement of Lepine 
calibre with hanging going barrel and four-wheel train. Large 
five-armed gold balance. Steel pallets without draw. Steel 

escape wheel with twelve upright pins. Steel lever carrying two 
upright pins between which an impulse piece, located on the 
balance staff, plays. Safety roller beneath. Steel endpieces to 
balance staff. The escapement beats seconds. Anonymous. 
Probably Swiss. 


112. Seconds beating watch. Hallmark 1828. Silver gilt case with engine-turned back, reeded band, reeded pendant 

and bow. Casemaker JW. Enamel dial, centre seconds steel hand. Subsidiary dial for hours and minutes with gold 

crescent hands. Glazed aperture below with gilt mock pendulum, vibrating in front of blued steel ground. Dial 

signed ‘Du Bois & Fils’. Full plate fusee movement, with stop acting on large gilt brass balance. Debaufre-type 

escapement with pirouette. The contrate wheel is placed at centre. Two parallel crown wheels of four teeth act on a 

steel pallet whose arbor carries a wheel gearing with a pinion on the balance staff. The mock pendulum is also carried 
on the pallet arbor. The escapement beats seconds. The top plate is engraved ‘I. H. London’. 


of the 20th, there was a final flowering of English watch craftsmanship, to which we shall refer again. 

The probabilities are that the lever escapement had a separate career on the continent, and that 
the development in England, of which an outline has been given, was not influenced to any great ex- 
tent by the French and Swiss watchmakers of the late 18th century. However, this is not to say that 
there was no communication between them. For instance, Ferdinand Berthoud corresponded with 
Mudge and visited England in 1766. Breguet made two or three visits to England between 1791 and 
1795. John Arnold sent his son, John Roger Arnold, to work with Breguet. The Swiss watchmaker 
Sylvain Mairet came to London in the 1830s to perfect his knowledge of marine chronometers, be- 
came a friend of James Ferguson Cole, stayed five years and made fine lever watches for B. L. 
Vulliamy and Hunt and Roskell. 

It is safe to assume that Graham’s escapement and Hautefeuille’s rack lever had a similar in- 
fluence on the continent as they had in England; Berthoud certainly gave some attention to the 
rack lever, but Litherland’s later rack lever seems to have had no influence at all. 

A watch movement by Julien Le Roy recently came to light which would appear to have an ex- 
perimental form of detached lever, though one cannot altogether exclude the possibility that it was 
converted from a rack lever. It was almost certainly made in 1758, the year before Le Roy’s death. 
Mr Cecil Clutton, the owner of the movement, has suggested that there is a likelihood that Julien’s 
son Pierre also might have given attention to the lever escapement. However that may be, there is a 
similar gap on the continent—though at a different date—to the one we have noted in England. 

Suddenly, in 1787, Breguet is producing sophisticated lever watches with cut compensated balance 
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113. Transitional three-quarter plate move- 
ment. Hallmark 1824. Silver double-bottom 
case. Gold bezels, hinges, pendant and bow. 
Engine-turned back and reeded edge to case. 
Enamel dial, gold spade hands. Crank lever 
escapement with draw, diamond endstone and 
gold balance. Although the fusee movement is 
‘full plate’, the balance is counter-sunk. The 
index scale is on the top plate and the index 
itself is cranked. Signed ‘Robt. Roskell, 
Liverpool, 37689’. Note sprung dust cover, 
shown open. 


and an overcoil to the balance spring which he introduced. Like Emery, he adopted the straight line 
layout. He omitted draw, but from the first gave breadth to the tips of the escape wheel teeth, and 
subsequently used the club-toothed escape wheel, which gives divided lift (Pl. 105). This aspect of his 
work had practically no influence on the English makers, who, as we have seen, favoured the pointed 
toothed wheel, with the lift on the pallets. The exceptions appear to be Leroux in 1785, Ellicott and 
Taylor, whose escapements had the lift on the tooth incline. Mairet (Pl. 107) and J. F. Cole some- 
times used the reverse of the set English pattern, and employed pointed pallets as Leroux had done. 
Nevertheless, a few later English makers such as Glasham exceptionally used a club-toothed escape 
wheel with divided lift (Pl. 105 and 115). 

In Paris, contemporary with Breguet, was Robert Robin, a maker with an experimental turn of 
mind, who produced lever watches before 1793. He was acquainted with Emery's levers, though his 
work does not appear to have been particularly influenced by them. But things were stirring in Swit- 
zerland. In 1786, Pouzait (see Glossary) invented a form of lever escapement which had divided 
lift; in this he may have anticipated Breguet. His escapement beat seconds and a fair number were 
made, including variants of it (Pls. 110 and 111). A curious fact about Pouzait levers is the number 
of un-signed watches. Doubtless his invention had its effect in Switzerland, at least for a time, per- 
haps until Breguet’s influence on continental watchmaking was paramount. 

By the mid-19th century, the lever escapement was as firmly established on the continent as it was 
in England: the club-toothed lever abroad, and the pointed-toothed, or English lever, here at home. 
The English makers, particularly in Coventry, continued to use the fusee and full plate movement 
(Pls. 113 and 118), though after about 1850 the three-quarter plate (Pl. 115), and more rarely the half 
plate, became more used. Continental makers preferred the bridged movement with going barrel. 
Switzerland was now gaining the supremacy and contributing her share of inventions. Above all, 
she was improving her methods of manufacturing and adopting machinery. This last factor particu- 
larly enabled her to capture the markets of the world with the watch as we know it today. 


7. Ihe Art and Mystery’ 


In 1631, a Royal Charter was granted by Charles I constituting the clock- and watchmakers a body 
corporate under the name of “The Master, Wardens and Fellowship of the Art and Mystery of Clock- 
making in the City of London’. The word ‘mystery’ has a special significance for us because so much 
of the ‘works’ of a watch are hidden from view. An early 19th-century author said: “There are few 
who excel in this art, a name to which watchmaking is in every sense entitled, but which labours 
under the great misfortune in not being properly seen.’ 

One of the earliest attempts to overcome the necessity of a key for winding was made in about 
1752 by Pierre Caron, afterwards famous as Beaumarchais, the dramatist, whose father was also a 
watchmaker. He made a watch for Madame de Pompadour which was fitted into a finger ring. It 
measured nine millimetres in diameter. ‘To render this ring more commodious’, he wrote, ‘I have 
contrived, instead of a key, a circle round the dial, carrying a little projecting hook. By drawing this 
hook with the nail two-thirds round the dial the ring is re-wound, and it goes for thirty hours’. 

In 1820, Thomas Prest took out patent No 4501 for ‘a new and additional movement applied to a 
watch to enable it to be wound up by the pendant knob, without any detached key or winder’ 
(Pls. 114 and 115). A wheel is fixed on the square of the going barrel arbor and gears with another 
wheel whose pinion is turned by a bevel wheel fixed to the shaft which passes through the pendant. 
The winding button is fixed to the end of the shaft. Prest was John Roger Arnold’s foreman, and a 
number of watches were made by the firm with Prest’s keyless arrangement. The system was only 
applicable to going barrel watches, and since the fusee was still enthroned in England as a necessary 
part of an accurate timekeeper, Prest’s mechanism remained undeveloped. However, subsequently it 
proved to be the parent of keyless watches. 

A successful early form of keyless winding is the type known as ‘pump-wind’. The idea may have 


114. Watch with Prest’s keyless winding. Hallmark 1820. Gold case, engine-turned back and reeded band. Case- 

maker TH. Gold matted dial with raised gold numerals. Blued steel hands of stout section: set by the finger. Prest’s 

keyless work according to his patent 4501 of 1820. Going barrel with ruby cylinder escapement with brass escape 

wheel. Plain steel balance sunk through the top plate, its lower pivot run in the pillar plate. Compensation curb and 

index, with scale engraved on the barrel bar. The movement is signed ‘Jno. R. Arnold, London No 23’. ‘Patent’ is 
engraved on balance cock. Thomas Prest was Arnold’s foreman. 
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115. Keyless winding watch. Hallmark 1851. Gold case, engine- 
turned back and reeded edge. Enamel dial signed ‘Arnold. Chas 
Frodsham'. Gold spade hands set with key. Three-quarter plate 
movement, lever escapement with divided lift. Cut bimetallic balance. 
Diamond endstone, cap jewels to the escapement. Movement signed 
‘J. R. Arnold, Chas. Frodsham 84 Strand, London’. No 7172. The 
brass escape wheel is an unusual form of club-tooth. At this date, 
experiment was not an end, and the set form of English lever did not 
crystallise until a little later. This watch is a late example of Prest's 
keyless work. J. R. Arnold died in 1843. 


been suggested by the repeating mechanism first used by J. A. Lepine towards the end of the 18th 
century. The shaft, which had actuated the striking, was used to wind the mainspring in its barrel. 
There is more than one form of pump-winding (Pl. 116), one of which would be more accurately 
described as ‘pull-winding’ since it is the pulling out of the pendant shaft which actually winds the 
mainspring. The earliest patent is Robert Leslie’s of 1793, No 1790, which reads: ‘A method of 
winding up a watch by the pendant. On the square where the key should go is a ratch; the pendant, 
being alternately moved in and out, turns this ratch by means of two clicks on either end of a fork 
fastened to the pendant.’ 

Edward Massey’s patent No 3854 of 1814 is the push-winding type (PI. 102). It reads: ‘The pen- 
dant being pushed in, pushes in a small pin, which causes, by simple mechanism, a rack to move for- 
ward a certain distance, and thus partially wind the watch up, by the aid of a ratchet on the fusee 
axle, or going barrel, as the case may be. On withdrawing the pressure from the pendant, a spring re- 
turns the rack to its former place ready for a further winding up, and so on till the watch is wound up, 
a click preventing any unwinding'. Viner also employed a rack keyless mechanism with pump action. 

J. A. Berrollas took out patent No 5586 in 1827 (Pl. 103). This is somewhat different to either the 
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pull or push varieties : "The barrel ratchet, with its click and spring, which keeps the maintaining power 
up, is put on the barrel arbor. A recoiling ratchet is attached to, and a recoiling spring placed in, 
the barrel pully, and the other end is passed through the pendant, and is fastened to the impendent. 
The chain is not longer than to produce one revolution of the pully. To wind up the watch, pull the 
impendent as far out as possible; the recoiling spring will carry it back again. The operation must be 
repeated until the mainspring is wound up’. With all these types, the hands still required a key to set 
them. 

An early example of a truly keyless watch has a lever action, the lever being pivoted to the main- 
spring arbor and projecting through the side of the case; and the hands are set by turning a milled 
disc (Pl. 117). This appears to have been a Swiss idea in origin (about 1835), though it was later revived 
in a somewhat different form by A. Burdess of Coventry in 1869 (PI. 118). B. Haas invented a form of 
front cover winding in his patent No 3945 of 1874. This was only applicable to a hunter watch; the 
action of opening the cover wound the mainspring. 

The first watch which could be wound and set through the pendant was made by Louis Audemars 
of Le Brassus in 1838. He was followed by Adolphe Nicole in 1844 who took out the English patent 
No 10348: *Winding up watches through the handle with a knob at one end, and a bevelled pinion at 
the other, which takes into a wheel, which wheel takes into another fixed on to a plate, fixed by 
screws but capable of being moved on its axis in such a way that, if the rod be pressed in, it gears 
with and moves the wheel fixed on the fusee, and if the end be pulled out (it gears with) the wheels 
which communicate motion to the hands.’ 

The Swiss watchmakers Adrien Philippe (who invented the shifting sleeve form), Antoine Le 


116. Pull-winding watch. Hallmark 1848. Gold single case, engine-turned back. Casemaker LC. Gold dial with en- 
graved centre and subsidiary seconds dial in the 3 o'clock position. Steel Breguet hands. Movement with separate 
cocks for train. Going barrel with Geneva stop-work. Diamond endstone and jewelled to third wheel. Duplex 
escapement. Keyless, pull-winding through pendant. Hands set by key on squared extension to centre wheel arbor. 
Barrel cover engraved ‘Chas. Viner, 82 Old Broad Street, Royal Exchange’. Numbered on foot of balance cock 5011. 
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117. Pump-winding by lever action. Circa 1835. Gold case, chased and enamelled back. Eccentric silvered dial, 

chased centre, steel Breguet hands. Ruby cylinder movement with quarter repeating on gong, repeater operated 

through pendant. Going barrel wound by projecting lever located at side and pivoted to the mainspring arbor. An up- 

and-down movement of the lever winds the mainspring. The hands are set by a milled disc mounted in the centre 
which projects through the back cover. Anonymous. Swiss. 


Coultre, and Gustavus Huguenin contributed further improvements, the last named patenting the 
rocking bar arrangement in 1855, No 2144. It was still necessary, in order to set the hands, to press 
down with one’s finger nail a small push-piece at the side of the watch. This causes the hand-setting 
mechanism to become engaged. The final improvement, Swiss in origin, enabled the hand-setting 
arrangement to be brought into action by pulling out the winding button and stem into the set- 
hand position. 

Keyless work when applied to the fusee watch, which was still the watch par excellence in England, 
was apt to be troublesome in spite of an improved form introduced by Victor Kullberg about 1869. 
Another arrangement was invented by W. Chalfont, but the desire for keyless watches on the one 
hand and the unsatisfactory nature of keyless fusee watches (unless very carefully made) on the other, 
doubtless speeded the departure of the fusee towards the end of the 19th century. 

But it was only with reluctance that the fusee was given up. The Horological Journal of January, 
1880, reported the first of a series of meetings under the title "The Wisdom of Substituting the Going 
Barrel for the Fuzee in the English Watch Manufacture’. J. A. Lund, of Barraud and Lunds, at- 
tempted to have the best of both worlds in his patent No 914 of 1870. This retained the virtue of the 
fusee movement, but provided a detachable key which was snapped into the pendant of the case, the 
top of the key resembling exactly the ordinary winding button: the watch therefore had the appear- 
ance of being a keyless one! 

A. L. Perrelet, of Le Locle, invented the self-winding watch in about 1770. The device consisted 
basically of a weight pivoted in the centre of the movement. There was no banking arrangement and 
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118. Keyless watch. Hallmark 1875. Silver engine-turned case with 
gold joints. Casemaker IH. Enamel dial. Gilt spade hands. Full 
plate, English lever escapement. Cut bimetallic balance. Engraved 
cock. Sapphire endstone, fifteen jewels. Silvered regulation scale 
screwed to plate. Lever action winding, the lever protruding from 

. edge of movement. The hands are set by means of toothed wheel 
adjacent to lever. Movement is signed ‘A. Burdess, Coventry’. It is 
inscribed ‘Patent’ and has the number 8524. Adam Burdess;took 
out patent No 2286 of 1869. 


the weight swung through 360^, the mainspring being wound, in either direction, through the fusee. 
A. stop was provided to prevent overwinding. Subsequently an improved system was evolved. The 
fusee was dispensed with and a weighted arm was pivoted eccentrically at the unweighted end. The 
movement of the wearer's body when walking or riding causes the weight to be jerked up and 
down (Pl. 119). This motion winds up the mainspring by means of a pawl fixed to the arm, which 
pawl engages with a ratchet wheel connected with the mainspring barrel arbor. The system is proof 
against overwinding by the weighted arm being locked when the watch is fully wound. Perrelet's was 
the first serious attempt to do away with the winding key. The hands still had to be set with a key. 

Breguet produced a number of self-winding watches after 1777, and he called them montres 
perpétuelles. In 1780, Louis Recordon, Breguet's business associate in England, took out patent No 
1249 in London and the device became known as the *pedometer wind'. Recordon was associated 
with Spencer and Perkins in the production of such watches. A number of other makers produced 
self-winding watches between 1780 and 1830, a common feature to them being that the pedometer 
weight oscillates on the circumference of the movement. The weight is kept in its normal position, 
against the upper of two buffers, by a weak spring. The idea lapsed until the second half of the 19th 
century. It was revived for a short time by von Loehr's patent No 1473 of 1878. It was again revived, 
for wristwatches, by John Harwood in 1923, who took out patent No 1576120 in 1926 (PI. 120). His 
system employed a weight pivoted in the centre of the movement, each end of the weight having 
buffer or banking springs. The original company with which he was associated had to cease produc- 
tion, but the Swiss perfected the system after the last war. Harwood himself derived little benefit 
from his invention. It is worth noting that Perrelet’s original idea of a weight or rotorswinging through 
360° has finally triumphed as the best system for wrist watches. 

In about 1790, Breguet invented a form of elastic suspension for the balance shaft pivots which he 
called a parachute (Pls. 76 and 77). It became almost standard practice for him to give this shock- 
proof device to his watches, and it is curious that it was not until recent years that it has been revived. 

About five years later, Breguet made his first perpetual calendar which was embodied in a watch 
ordered in 1783 for Queen Marie-Antoinette. The same watch had independent second, equation of 
time, a thermometer, and minute repeating mechanism. In addition, it was self-winding and had an 
*up and down' indicator on the dial which showed the state of mainspring wind. All these appendages 
are to be found on later watches by other makers, and give an indication of Breguet's horological 
genius. 

Throughout the second and third quarters of the 19th century horological inventions continued to 
come thick and fast. As regards watches, a number were concerned with improvements to keyless 
work, improvements to the escapement (many of these fanciful), improvements to the chronometer 
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119. Pedometer-wind watch. Circa 1830. Gilt case, enamelled and paste-set. Enamel dial. Gilt hands. Pedometer- 
winding, cylinder escapement. The pedometer weight is signed ‘Stor Micallef à Malte’. 


balance and chronograph work. The chronograph is essentially an ordinary time-of-day watch with 
the additional complication of the stopwatch feature. A number of men contributed to its develop- 
ment, among whom must be mentioned Winnerl of Paris and Nicole, whose patent No 10348 of 
1844 covered ‘an additional second hand capable of being stopped and moved on as required, and 
made to arrive and start from a given point instantaneously’. The additional wheel was carried by a 
cam wheel: the cam was heart-shaped and was the part which enabled the hand to fly back to the 
zero position (Pl. 121). The three-pressure action through the crown (winding button) of start-stop- 
zero was patented in 1862, No 1461. 

Strictly speaking, a chronograph by definition should have some graphic quality. A true chrono- 
graph was patented by F. L. Fatton in 1822 (No 4645). The watch had two dials, that on the back had 
an ‘arm’ on the extremity of which was “a little thing like a nib of a pen’ containing ink. By pressing a 
button on the outside of the case, the nib was caused 'to descend and by an instantaneous motion to 
strike the revolving dial and leave a mark or dot thereon'. Fatton had worked for Breguet, who had 
the faculty of gathering round him men of great ability. Many of these like Fatton, Mugnier, 
Jurgensen, Oudin, Audemars, Ingold and Winnerl subsequently started their own businesses, often 
inscribing their early work ‘élève de Breguet’. 

One of the most fascinating pieces of watch machinery is the ‘tourbillon’ invented by Breguet in 
1795 (PI. 122). Unless the balance of a watch is perfectly poised and positional errors non-existent, 
it will vary on its rate according to its position: there may be a difference in timekeeping between 
the horizontal and the vertical, and also between “pendant left’ and ‘pendant right’. The idea of the 
tourbillon is to cancel out any difference there may be in the vertical positions by causing the escape- 
ment itself to revolve. The escapement assembly is mounted in a cage which is itself mounted on the 
shaft of a pinion driven by the third wheel, making one revolution in one minute. The shaft passes 
freely through a hole in the centre of the fourth wheel, which is fixed. The escape wheel pinion is 
carried round by the rotating cage, rolling round the fixed fourth wheel, and it drives the escape- 
ment in the normal way. 
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120. Harwood self-winding wrist watch. Hallmark 1929. 
Gold case. Swiss fifteen jewelled lever movement with 
self-winding action according to John Harwood’s 

patent No 106583 of 1924. The hands are set by rotating 
the bezel either forward or backwards to obtain the 
similar motion to the hands. Having rotated the bezel, in 
either direction, the bezel is reversed a half turn to bring 
a red disc visible in an aperture in the dial to indicate 
that the hands are out of the ‘hand-setting’ position: 
while the hands are being set, the red disc disappears. 
The arm of the winding weight is pivoted at the centre 

of the watch and is provided with spring buffers. The 
weight winds in one direction only. Harwood’s inten- 
tion was basically to have the movement completely 
sealed within its case—i.e. to have no hole in the case 

for the winding and hand-setting stem. The ‘pedometer’ 
weight is engraved ‘Harwood Self-Winding Watch 

Co. Ltd. 


The making of a tourbillon calls for the highest skill, and no contemporary of Breguet’s appears to 
have attempted it. In the later 19th century, however, Nicole Nielsen, whose place of business was in 
Soho Square, London, produced a number for Frodsham and for Smith, and their performance was 
quite exceptional. Fine makers on the continent, among them Girard Perregaux, also made a 
limited number. 

In 1892, Bonniksen of Coventry patented a similar system which he called a ‘karrusel’ (Pl. 123). 
Bonniksen was born in Schleswig and came to this country at the age of 24. The karrusel is as 
effective as the tourbillon, simpler and more robust in construction, and less expensive to produce. 

The cage or carriage of the karrusel is driven off the pinion of the third wheel which engages with a 
wheel—the karrusel wheel—which is screwed to the carriage. The third wheel itself gears with the 
pinion of the fourth wheel which is located in the carriage and drives the escape wheel pinion in the 
normal way. The pinion of the fourth wheel passes through a hole in the carriage bearing. The 
carriage rotates once in 521 minutes. 


121. Split-second chrono- 
graph watch. Hallmark 1901. 
Gold case with dome. Case- 
maker FT (Thoms). 'Egg- 
shell’ enamel dial by Willis. 
Sunk subsidiary seconds and 
60-minute recording dials. 
Blued steel hands by Hood. 
Independent continuous 
seconds and split-seconds 
chronograph. Three-quarter 
plate. Free sprung English 
lever escapement. Double 
roller. Overcoil balance 
spring. Diamond endstone. 
Escapement with ca» jewels. 
Right-angled lever. Dial 
signed ‘Camerer Cuss & 
Co.’ also the plate with the 
address 56 New Oxford 
Street, London and No 1902. 
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122. Tourbillon watch. Circa 1890. Gold, chased case. Keyless, one-minute tourbillon movement with detent escape- 
ment. Jewelled to the barrel. The bridges are gold. The barrel cover is engraved ‘Girard Perregaux. Patented March 
| 25th 1884’. (By courtesy of Mr Sam Bloomfield.) 


Bonniksen’s own opinion of his invention was fully justified : “There is absolutely no mechanism in 
this watch which is likely to get out of order and the watch will stand as heavy usage as any watch 
ever produced. . . . It has a life time of 100 years; but to attain such venerable age bear in mind it 
must be cleaned every two years by a competent watchmaker, or by its maker, the charge being 15/-.’ 

Karrusels were produced by a number of makers under Bonniksen's patent until the First World 
War, among them Hector Golay, Nicole Nielsen, Usher and Cole, and Rotherham & Sons. These 
watches were of the highest quality. They achieved great success at the Kew Observatory Trials. A 
few were made with centre second and chronograph work, and in 1901 Usher and Cole produced 
two with fusee keyless work which gained 'especially good' certificates at Kew. 

However, though a fine karrusel represents the acme of perfection of 19th-century English work, 
English levers with fixed escapements can be equally splendid as examples of this Indian summer of 
our watchmaking art. Cases, dials and hands were of unsurpassed quality (Pl. 124). If the best Swiss 
work emanating from the Valée de Joux and Geneva can justly be described as poetry, then Clerken- 
well in London was producing majestic prose. But, in truth, the home trade was in a state of serious 
decline. Let us see why. 

Subdivision of labour in all countries was no new thing in the 18th century. Watch factories had 
been founded in France—albeit with indifferent success—in the 1700s. But in 1776 Frederick Japy 
started making ébauches by special machinery he had devised for the work. His successful venture 
was taken over by his sons and the firm established as Japy Fréres continues to this day. The Japy 
factory was the beginning of the manufacture of watches by machine tools. 

In 1804, Sandoz and Trot imported machinery into Geneva for the making of watch parts. In 
1840, G. A. Leschot joined the firm of Vacheron and Constantin and devised machinery which 
took interchangeability a stage further. He also invented tools for the manufacture of the lever 


‘THE ART AND MYSTERY’ 101 


escapement. The example of Vacheron and Constantin was followed by Patek, Philippe et Cie. 
Switzerland was on the high road to capturing the world market for the ordinary commercial watch 
by the new manufacturing methods. 

In the Great Exhibition of 1851, where Swiss exhibits made a great impression, Rotherham & Sons of 
Coventry was the only English firm exhibiting watches produced by machinery driven by steam 
power. Clerkenwell and Coventry—then the watchmaking centres, the ébauches being made in 
Lancashire—had a few years earlier killed by their opposition the attempt of the Swiss P. F. Ingold 
to make watches by machine tools in England. The British Watch Company, as the venture had been 
called, was formed in 1843 with John Barwise as chairman of directors. Ingold was, however, well 
received in the United States where he left his mark; in fact, he asserted that an American company 
made use of his machinery after his return to Switzerland. In 1868, an American engineer called 
Florence Jones together with Henri Moser of Schaffhausen, harnessed the waters of the Rhine to 
drive watchmaking machinery in that city. The company became known as the International Watch 
Company. 

After initial work by the Pitkin brothers in 1834, Aaron Dennison with Edward Howard, Davis 
and Curtis were the great pioneers of American watch manufacture in 1854. The later development 
of the original company was to become known as the Waltham Watch Co. The Philadelphia Exhibi- 
tion of 1876 greatly impressed the Swiss; their methods of production were reorganised as a conse- 
quence. 

Perhaps Sir John Bennett was, in the 1850s, the first important trade figure to issue warnings 
about Swiss competition. Among other reforms such as the furtherance of craft education, he advo- 
cated the employment of female labour, as in Switzerland. His views were most unpopular among 
the workmen of Clerkenwell as well as among the majority of his colleagues in the trade, and his 
warnings were not heeded. In return, Bennett was castigated for selling foreign products in his 
Cheapside shop. 


123. Karrusel movement. Circa 1900. English lever escape- 
ment, with cap jewels. Carriage with balance and escapement 
removed from movement and shown below. 
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124. Minute repeater and perpetual calendar watch. Hall- 
mark 1890. Engraved, 22 ct gold case weighing 5.10 oz. troy. 
Casemaker FT (Thoms). Enamel dial with sunk subsidiary 
dials by Willis, gold fleur-de-lis hands. Fusee keyless move- 
ment by Usher & Cole, Clerkenwell, London, No 26518. 
Double roller lever escapement jewelled to the centre wheel. 
Overcoil balance spring. Diamond endstone. Minute re- 
peating, perpetual calendar and moon phase. The ébauche 
was made by Joseph Preston & Sons of Prescot, Lancashire. 
The watch was sold in 1891 for £110. 


Much heart-searching and debate was going on in the trade, as a perusal of the Horological 
Journal and of horological authors of the period makes plain. Two quotations must suffice. David 
Glasgow, a Vice-President of the British Horological Institute, wrote in 1885: ‘Since the demand for 
cheaper watches on a large scale, consequent on the large number of foreign importations, watch 
factories have been established’ at Coventry and Birmingham. “But hitherto the attention of English 
watchmakers has been directed to the improvement in the quality of watches rather than to their 
cheapness of production, and it is greatly to be questioned whether the wholesale adoption of 
machinery in the manufacture would at all benefit the trade in this country.’ Glasgow goes on to 
say how ‘the good name’ which English watches ‘have ever borne has led to their imitation by foreign 
producers’. What would become, Glasgow asks, of the esteem in which the English-made watch is 
held ‘if, instead of continuing to maintain our high position, we were to compete with the slop 
trade of Switzerland and America?’ The remedy, he maintained, was to organise our system of 
manufacture, to alter and improve the plan of our movement, and to further the technical education 
of our workmen. 

The future Lord Grimthorpe took perhaps a more realistic view. He was advocating the greater use 
of machinery: “There can be no doubt in the mind of anyone who understands machinery that this is 
the best, as well as the cheapest way of making machines which require precision and uniformity. . . 
The degree to which machine-making of machinery can be carried cannot be defined a priori. . . 
Although labour is dearer in America than here, this machinery enables them to undersell English 
watches of the same quality, as the Swiss do with cheaper labour and more organisation, though with 
less use of machinery; and if our English makers do not bestir themselves they will lose the trade in 
all but the best watches. . .' 

It is, as always, easy for latter-day wisdom to read the writing that went unheeded on the wall. 
But if there is any virtue in making today what will become the valued antique of tomorrow, then 
the hand-finished English watch of the late Victorian era has its honoured place. 


Glossary 


This glossary includes some terms not used in the main text, but which are likely to be met with by those 
interested in the technical aspect of watches 


ADJUSTED. A watch is said to be ‘adjusted in 5 
positions’ if it has been rated in the two horizontal 
and three of the possible vertical positions—i.e. dial 
up, dial down, pendant up, pendant left, pendant 
right and pendant down. ‘Adjusted for temperature’ 
means that the compensation has been observed in 
at least three temperatures. 

ADJUSTABLE POTENCE. See PI. 125. See POTENCE. 
AFFIX. A small bimetallic blade, one end of which 
is fixed to the rim of the balance: used to correct the 
temperature compensating properties of the main 
compensating arrangement. 

'ALL-OR-NOTHING' PIECE. In a repeating watch, 
a device which ensures that the striking is released 
only if the lever or push-piece for the repeating 
action is fully depressed. Without this mechanism, 
if the actuating lever or push-piece is insufficiently 
depressed an incorrect number of hours is sounded. 
With this improvement, the watch has to strike all or 
nothing. Both Tompion and Quare incorporated it, 
though Julien Le Roy is often credited with the 
invention. 

AMPLITUDE. The maximum angle by which a 
balance swings from its position of rest. By ob- 
serving the arms of a balance it is possible to 
estimate this angle. See ARC. 

ANTI-MAGNETIC. Unaffected by magnetism. If 


125. Movement plate 
showing adjustable 
potence and adjustable 
bearing for crown 
wheel. From repeating 
movement by Romilly, 
Paris. Circa 1765. 


those parts of a watch most affected by a magnetic 
field (balance, balance spring and escapement) are 
made of non-magnetic materials the watch is termed 
'anti-magnetic'. The earliest non-magnetic balance 
springs were gold as used by John Arnold. Sub- 
sequently palladium alloy was invented by C. A. 
Paillard in 1877. 

APPLIQUÉ. Applied ornament to a case, or applied 
chapters, numerals or decoration to a dial. 

ARBOR. The spindle, shaft or axle upon which the 
wheels of a watch train are mounted. 

ARC. The arc of a balance is twice the amplitude 
(q.v.). A balance with an amplitude of 270 degrees 
has an arc of 540 degrees (14 turns of the balance). 
ATTACHMENT. The ‘point of attachment’ or 
‘pinning-point’ is the point at which the balance 
spring is pinned to the collet on the balance staff. 
This is of importance in the timing of a watch. 
AUTOMATON WATCH. A watch with animated 
figures, actuated by the going, striking, musical or 
repeating train. See JACQUEMART. 

AUTOMATIC WATCH. A watch which is wound by 
the movement of the wearer. Also known as a ‘self- 
winding’ watch. John Harwood made the first 
self-winding wrist watch in about 1928. Patent 
No 218,487 of 1923. 

AUXILIARY COMPENSATION. An additional and 
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subsidiary compensation sometimes fitted to a 
bimetallic balance to eliminate the middle tem- 
perature error (q.v.). 

BACKPLATE.See TOP PLATE. 

BALANCE. A plain wheel with two or three spokes 
known as ‘arms’. Coupled to its spring, the balance 
of a watch is the controlling device; its oscillation, 
its to and fro swinging properties, regularise the 
movement of the train powered by the mainspring, 
and hence the timekeeping ability of the watch. 

A plain balance, or a monometallic balance, is an 
uncut ring, with or without timing screws. It may be 
made of brass, steel, gold, nickel or palladium. A 
modern alloyed metal such as ‘Invar’ or glucydur 
produces a balance which for all practical purposes 
is unaffected by temperature changes. 

A ‘compensated’, cut bimetallic balance has its 
rim made of two metals of different coefficient of 
expansion (brass and steel) fused together. The rim 
is cut near each arm of the two-arm balance, the 
other end, the free end, moves inward or outward on 
a rise or fall (respectively) in temperature, thus 
altering the moment of inertia of the balance by 
shifting the mass of the rim closer to or away from 
the centre. This counteracts the effect of temperature 
changes upon the elasticity of the steel balance 
spring. Brass has a higher coefficient of expansion 
than steel, and is on the outer side of the rim. 
Screws on the balance rim enable the compensating 
property to be adjusted. 

An ‘unsprung balance’ is a balance without a 
spring—i.e. before the introduction of the balance 
spring in 1675. See also FOLIOT and ‘S’ BALANCE. 
BALANCE COCK. See COCK. 

BALANCE SCREWS. See TIMING SCREWS. 
BALANCE SPRING. Both Robert Hooke and 
Christiaan Huygens have been credited with the in- 
vention of the balance spring as the controlling agent 
for watches. The Abbé de Hautefeuille also claimed 
priority, though it seems fairly certain that his con- 
ception was for a straight as opposed to a spiral 
spring. It also appears that Hooke’s original idea of 
1658 was a straight spring. It is certainly established 
beyond doubt that Huygens devised a practical 
means of applying a spiral spring and employed 
Thuret of Paris to make a watch with such a spring 
in 1675. Hooke had in 1664 propounded the first 
law relating to springs: ut tensio sic vis (‘as the ten- 
sion is, so is the force’). Put more simply: “The 
force which a spring exerts depends upon the 
amount it has been wound up.’ Hooke’s Law is only 
partially true as applied to a watch balance spring. 

A balance spring is a weak spiral spring attached 
at its inner end to the balance staff and at its outer 
end to the balance cock or movement plate. The 
sprung balance regulates the timekeeping, the period 
of each swing depending upon the ratio of the mo- 
ment of inertia of the balance to the stiffness or 
elasticity of the spring. The elasticity of any given 
spring depends basically upon the material from 
which it is made and upon its effective length. See 
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ISOCHRONOUS, COMPENSATED BALANCE and 
COMPENSATION CURB. 

The earliest balance springs were made of copper 
or iron, later of steel. Gold springs were occasion- 
ally used in the later 18th and 19th centuries. C. A. 
Paillard invented a palladium spring—which is 
non-magnetic—in 1877, and of recent years alloys 
of nickel steel, chromium, manganese and other 
elements have rendered balance springs impervious 
to temperature changes, magnetic fields and damp. 
Dr C. E. Guillaume did the original research on 
nickel steel alloys in 1896. ‘Elinvar’ (‘elasticité in- 
variable’) was the name given to his springs. 

The earliest springs (with the verge escapement) 
had three or four coils; with the later escapements 
about fourteen are general. 

A helical spring is one formed into a helix and is 
normally found with the chronometer or detent 
escapement. In about 1782 John Arnold discovered 
by empirical methods that isochronism could be 
achieved by a helical spring with the two terminal 
coils or ends incurved. 

A. L. Breguet introduced a spiral spring with an 
overcoil as an aid to isochronism. The overcoil 
spring has the outer coil raised and turned in to- 
wards the centre, which ensures the concentric 
development of the spring as the balance oscillates. 
In 1861, Edouard Phillips gave the theoretical con- 
ditions for end curves for both helical and spiral 
springs to render them isochronous. Jules Gross- 
man and L. Lossier took these investigations 
further. 

A steel spring will lose its elasticity in heat and 
become more ‘springy’ in cold; hence the need for 
temperature compensation. 

BALANCE STAFF. The spindle or arbor upon which 
the balance is mounted. 

BANKING PIN. With the verge escapement, a pin 
protruding from the outer edge of the balance. The 
extreme arc of balance swing is limited by stops on 
the balance cock, against which the pin would 
‘bank’ if the arc were excessive. 

In later escapements, an equivalent provision is 
included and in the lever escapement the device of 
two banking pins is used to limit the angular move- 
ment of the lever. Occasionally, instead of two pins, 
banking takes place against walls forming part of 
the movement plate or of the pallet cock. 

BAR. Bridge as distinct from a cock which has a 
foot by which it is secured to the movement plate. 
BARREL (GOING). A cylindrical box (barrel) with 


a toothed disc (a wheel) on the outer edge. The disc 


is the ‘great wheel’ and the box contains the main- 
spring. The barrel (box) turns freely on its arbor, the 
mainspring being hooked to the barrel at its outer 
end and to the arbor at its inner end. The great 
wheel meshes with the first pinion of the watch 
train. In a watch movement with going barrel, the 
fusee (q.v.) is dispensed with. The barrel in fusee 
watches is a plain barrel without teeth. 

In winding a going barrel, the barrel arbor is 
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turned round, drawing the spring away from the 
rim of the box and coiling it round the arbor. A 
click and ratchet prevent the arbor from recoiling 
while the mainspring is being wound and when it is 
fully wound. The tensioned spring, in striving to 
‘unwind’, expends its force in turning the barrel, 
this same force being utilised to drive the watch 
train via the great wheel. The barrel makes as many 
turns in unwinding, of course, as were given to the 
arbor in winding. See also STOP WORK and SET UP. 
BARREL (HANGING). A going barrel, fixed to the 
movement only by its upper portion under a bridge 
or cock. Also known as ‘standing barrel’. 

BARREL (RESTING). The great wheel is mounted 
on an arbor, the power transmitted to the wheel by 
ratchet and click. The spring is enclosed in a barrel 
which is screwed to the plate. 

BARROW’S REGULATOR. An early form of regula- 
tor of balance spring watches. Two pins (curb pins) 
held upright in a slide embrace the end section of 
the balance spring which is straight, not coiled. The 
slide moves along a worm (endless screw) which has 
a squared end to take a key. An index engraved on 
the movement plate indicates the amount the slide 
may be moved with the aid of a key, as the effective 
length of the spring is altered for regulation. A 
watch still retaining its Barrow regulator is very 
rare. 

BASSE-TAILLE ENAMEL. Translucent enamel laid 
over a ground engraved to enhance the pictorial 
effect. 

BASSINE. A type of watch case that is rounded on 
the edge and smooth. 

BEAT. The multiple sound of the escapement action 
heard as the ‘tick’. 

BEETLE HAND. The type of hour hand faintly re- 
sembling a stag beetle. See POKER. 

BEZEL. The rim holding the glass. 

BIMETALLIC. Formed of two metals, brass and 
steel, whose different coefficients of expansion are 
utilised for compensating the effects of temperature 
changes on a steel balance spring. See BALANCE. 
Prior to the bimetallic, cut balance, a bimetallic 
strip, formed by riveting or fusing, was utilised, 
which bent under the influence of temperature 
changes. This strip was known as a compensation 
curb (q.v.). 

BOTTOM PLATE. See TOP PLATE. 

BOUCHON. Also ‘Bush’. Hard brass tubing inserted 
into watch plates to form pivot holes—i.e. bearings 
for pivots. 

BOW. The metal ring hinged, pivoted or looped to 
the pendant (q.v.) of the watch case, by which the 
watch may be attached to a chain or fob. 

BREGUET BALANCE SPRING. See BALANCE 
SPRING. 

BREGUET HANDS. Hour and minute hand slightly 
tapered, the end a disc eccentrically pierced to form 
a crescent. Also called ‘moon hands’. 

BREGUET KEY. A watch key in which the upper and 
lower portions of the shaft are connected by a 


ratchet clutch kept in gear by a compressed spring, 
so that the upper part will turn the lower part in the 
correct direction for winding, but if the upper part 
is turned in the opposite direction, the ratchet slips 
without moving the lower part. This ensures that no 
damage will result from turning the key in the 
wrong direction. This key is also called a ‘tipsy’ key, 
presumably since it ensured a watch against damage 
when owned by inebriates! A similar form of key 
was patented in England in 1789 by S. B. Harlow. 
BREGUET OVERCOIL. See BALANCE SPRING. 
BREGUET STOP-WORK. This form of stop-work 
(q.v.) has two toothed wheels, one of eight teeth 
fixed to the barrel arbor and one of ten teeth fixed to 
the barrel itself. Projections on the two wheels meet 
after four turns, thus limiting the extent to which the 
mainspring is wound. 

BRISTLE. See HOG’S BRISTLE. 

BULL’S EYE GLASS. A flattened dome glass in 
shape, but with a small circular flat ground in the 
centre. 

BUSH. See BOUCHON. 

BUTTON, WINDING. Round, or rounded, knurled 
or milled button fixed to a shaft or stem by which a 
watch is wound or the hands set. Sometimes called a 
‘set-hand button’. Used in keyless watches. 
CADRATURE. Under-dial work, viz. repeating work. 
CALIBRE. The size and type of design of a watch 
movement. The term was used by Sully in about 
1715 to denote the dimensions and layout of a 
movement; more recently the term has been used to 
indicate the shape of the movement or even the 
designer’s name—e.g. Lepine calibre (q.v.)—or the 
origin of the movement. 

CAM. A part shaped with an irregular contour so as 
to give the requisite reciprocal irregular movement 
to a lever in contact with it. 

CANISTER CASE. An early form of case, drum- 
shaped. Not dissimilar to a tambour case (q.v.), but 
not hinged. 

CANNON PINION. A pinion, part of the motion 
work carrying the minute hand. Its hollow arbor, or 
pipe, is merely a friction fit on the centre wheel 
arbor, thus allowing the hand to be set. 

CAP JEWEL. See ENDSTONE. 

CAPPED MOVEMENT. A movement provided with a 
dust cap (q.v.). 

CARTOUCHE DIAL. Found on continental watches, 
French in particular. White enamel plaques with 
blue or black numerals, the plaques being fired on to 
the metal dial. On champlevé dials, the maker's name 
is usually engraved on a cartouche which has been 
polished in contrast to the matted centre of the dial. 
CENTRE PINION. The pinion in the going train (see 
TRAIN), driven by the great wheel. Normally it is 
centrally placed in the movement. 

CENTRE SECONDS. A seconds hand pivoted in the 
centre of the dial concentric with the hour and 
minute hands, and traversing the dial in one minute. 
Sometimes called a ‘sweep seconds.’ The hour and 
minute hands may be on a subsidiary dial. 


106 GLOSSARY 


CENTRE WHEEL. The wheel, centrally planted, the 
arbor of which carries the minute hand. 
CHAFF-CUTTER. See ORMSKIRK and DEBAUFRE 
ESCAPEMENT. 

CHAISE-WATCH. A large watch used for travelling. 
Not to be confused with a carriage clock. 
CHAMPLEVE. An area of metal which has been 
hollowed out with a graver to take enamelling: 
champlevé enamel. ‘Champlevé dial’ is a metal dial 
with portions removed to leave others standing 
proud of the main surface—i.e. the hour numerals 
and minute markings. The hollowed-out numerals 
are then filled with black or coloured wax, or pitch. 
CHAPTER RING. The ring upon which the hours 
and minute graduations or half and quarter-hour 
divisions are engraved. An alternative name is ‘the 
hour ring’. 

CHASING. Engraving in relief. 

CHATELAINE. A chain for suspending a lady’s 
watch or piece of jewellery. In addition to the watch, 
the winding key, seals or other trinkets were often 
attached. Normally the decoration on the watch 
case is en suite with the decoration on the chatelaine. 
See also FOB CHAIN. 

CHINESE DUPLEX. A form of duplex escapement 
invented by C. E. Jacot in 1830. It was commonly 
used for watches exported from Fleurier to China. 
The locking teeth are double, thus resembling a fork. 
After the first prong of the fork passes the roller, 
the escape wheel is immediately locked again, so 
that a second swing of the balance is necessary to 
unlock the whole tooth or ‘fork’ before impulse can 
be given. A second elapses between each complete 
unlocking, but the intermediate stage is detectable 
by a slight movement of the centre seconds hand: 
otherwise, the watch appears to beat seconds. 
CHRONOGRAPH. A watch which, in addition to the 
time-of-day hands, has a centrally mounted seconds 
hand. This can be started, stopped and returned to 
zero by means of a push-piece or slide. A subsidiary 
dial is provided which records the number of revo- 
lutions (each of a minute) made by the centre 
seconds or chronograph hand. A more correct 
term would be ‘chronoscope’. See also SPLIT- 
SECONDS. 

CHRONOMETER. Among English watchmakers and 
collectors, a chronometer is understood to be a watch 
or portable clock (hence a ship’s, marine or box 
chronometer) which has a detent escapement (q.v.), 
although the use of the word preceded the detent 
escapement. Of recent years there has been a ten- 
dency—regretted by many—to use the word in the 
French or Swiss sense to indicate a watch which has 
obtained an official rating certificate issued by the 
observatories at Geneva or Neuchatel. Etymologic- 
ally, any instrument for measuring time. 
CHRONOSCOPE. See WANDERING HOUR DIAL. 
CLICK. A pawl or lever with a ‘beak’ which en- 
gages in the ratchet-shaped teeth of a wheel, it 
being under the tension of a spring, and pivoted. 
The usual purpose of a click, its spring and the 


ratchet wheel is to allow the wheel to turn in one 
direction only. On watches the ratchet wheel is 
fixed to the arbor of the mainspring barrel, thus 
enabling the mainspring to be wound; the tension of 
the mainspring is held up against the tensioned 
click. 

CLOCKMAKERS' COMPANY. The Worshipful 
Company of Clockmakers was granted its Royal 
Charter in 1631, with David Ramsay as its first 
Master. Prior to its incorporation, the craft of clock 
and watchmaking was controlled by the Black- 
smiths’ Company, and it would seem that boys were 
apprenticed as Blacksmiths in the earlier years. In 
the City of London apprentices were admitted 
through the Guilds, and after they had served their 
term they were granted the freedom of the craft. The 
Clockmakers’ Company had the right to regulate 
the manner, order and form in which the craft 
should be conducted within the realm of England. 
It had powers to make laws and ordinances for all 
persons using the Art within a ten-mile radius of the 
City of London and had wide powers touching the 
‘Trade, Art or Mystery’. The Company had the 
right to make a general search and view all produc- 
tions made in this country or brought in from 
abroad: it had powers to seize and to destroy un- 
worthy work or cause it to be amended. None but 
admitted members might sell their wares within the 
City or ten miles thereof. An apprentice was bound 
for seven years and, after admittance as a Freeman, 
served a further two years as journeyman and then 
produced his masterpiece before being admitted as a 
workmaster. A Brother was allowed to engage only 
one apprentice, a Warden or Assistant Warden 
two only. 

CLOCK-WATCH. A watch which strikes the hours 
at the hours. Not to be confused with a repeating 
watch. Clock-watches were made from the earliest 
period. 

CLOISONNE. Divided into ‘cloisons’ or compart- 
ments by means of flat metal wires, forming a design 
in outline on a flat or curved surface. In cloisonné 
enamel, the partitions are filled with coloured 
enamels, and then fired. After polishing, the metal 
strips show off the design inlaid in the enamel. The 
metal used is mostly gold. 

CLUB-FOOT VERGE. A frictional-rest dead-beat 
escapement, derivative of that invented by Debaufre 
circa 1704. Sometimes referred to as the ‘dead-beat 
verge’, or ‘Ormskirk escapement,’ after the town 
in Lancashire where watches with this escapement 
were made in the early 19th century. 
CLUB-TOOTHED LEVER. A lever escapement with 
the form of escape wheel usually found in continen- 
tal lever watches, as opposed to the English form of 
pointed-tooth escape wheel. In the club-tooth escape 
wheel the ‘lift’ is divided between the pallet stones 
and the impulse faces of the teeth. In the English 
form the impulse is taken entirely by the pallet 
stones. 

cock. A bracket, one end of which is fixed to the 
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movement plate, the other end supporting the pivot 
of a wheel. The balance cock supports the top pivot 
of the balance staff and is mounted on the top plate 
of the watch movement. The earliest form was a 
simple S-shaped support. The cock was gradually 
given greater and more elaborate decoration to both 
foot and table, the former being that part of the 
cock which is fixed to the plate and the latter that 
part over the balance and providing the bearing for 
the top pivot of the balance staff. The English form of 
balance cock, as above described, is sometimes 
found on Dutch, German and Swiss watches of the 
early 18th century. Apart from this, the French and 
continental form of cock is round or oval with 
lateral lugs to take the fixing screws. In this form it is 
strictly speaking a bridge rather than a cock. Both 
English and continental cocks underwent changes, 
the finest quality being found between about 1625 
and the early 18th century. Balance cocks are a use- 
ful guide to dating a watch. 

COLLET. A collar. Part of a cylindrical piece of 
metal of greater diameter to the rest. An example is 
the small ring of metal which is fitted friction-tight 
to the balance staff to secure the inner end of the 
balance spring. A ‘hand collet’ is a dome-shaped 
washer to render secure the fitting of the hands. 
COLOURED GOLD. See TINTED GOLD. 
COMPENSATED BALANCE. A watch or chrono- 
meter balance that compensates for the effects of 
heat or cold. Airy showed, in 1859, that a chrono- 
meter with an uncompensated brass balance and 
steel spring lost on its rate 6-11 seconds in 24 hours 
for each degree (Fahrenheit) rise in temperature. It 
was known in the 18th century that changes in 
temperature affected the rate, and during the last 
half of that century various attempts were made to 
combat it. Pierre Le Roy was the first to attempt 
compensation by means of the balance which cul- 
minated in the cut bimetallic balance of Thomas 
Earnshaw. The same form of balance, only slightly 
modified, is used in modern marine chronometers, 
though it has been superseded in modern watches 
by a metal alloy monometallic balance coupled with 
an alloyed balance spring which is unaltered by 
temperature changes. See BALANCE. 
COMPENSATION CURB. A laminated bar (or bi- 
metallic strip) composed of brass and steel fixed at 
one end and free at the other, the later end carrying 
the curb pins (q.v.). It was first employed by John 
Harrison. The effect of a rise or fall in temperature 
causes the strip to bend, thus moving the curb pins 
in relation to the balance spring. The more usual 
form of the strip is an elongated U with one curb 
pin fixed to the free end of the strip, which is caused 
to move away from (in cold) or closer to (in heat) 
the other pin, thus varying the play of the spring 
between the pins and roughly compensating the 
effects of temperature on the steel balance spring. 
The U form of compensation curb is associated with 
Breguet and was in fairly common use in France in 
the earlier part of the 19th century. It was fixed to 
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the index (q.v.). See also SUGAR TONGS and ‘s’ 
BALANCE. 

COMPLICATED WORK. A mechanism other than 
timekeeping—e.g. repeating, calendar work, chrono- 
graph work. La Vallée de Joux, Switzerland, be- 
came the centre for such work in the second half of 
the 19th century. 

CONICAL PIVOT. A misleading term. ‘Shoulderless 
pivot’ would be more accurate. The pivot itself is 
straight, the ‘shoulder’ slightly conical. Breguet used 
conical (pointed) pivots to the balance staff of his 
lever watches. These give added strength, but they 
are not conducive to a close rate. 

CONSULAR CASE. A double-bottom watch case 
fitted with a high rounded glass. Named in honour of 
Napoleon; at the time of their introduction he was 
Consul of France. The back of the case is hinged and 
when opened, a second back (or ‘bottom’) is re- 
vealed in which are the two holes for winding and 
hand-setting. The movement itself swings out from 
the front when the bezel is opened. 

CONSTANT FORCE ESCAPEMENT. An escapement 
in which impulse is imparted by a spring which is 
itself tensioned by the going train. ‘Constant’ be- 
cause the force or impulse delivered is unaffected by 
any irregularities arising from fluctuations in the 
power delivered by the mainspring. See also 
REMONTOIRE. 

CONTRATE WHEEL. A wheel the teeth of which are 
at right angles to the plane of the wheel. In a watch 
with a verge escapement, it is the wheel which drives 
the escape wheel pinion. 

CONVERSION. A watch is said to have been ‘con- 
verted’ if an escapement of one kind has been sub- 
stituted for another. Thus a verge escapement may 
have been converted to a lever, and the escapement 
is a conversion. 

COQUERET. A steel end-plate. After about 1735, a 
coqueret is found on French watches to give a 
bearing for the top balance staff pivot. It is screwed 
to the balance cock. By 1770 it was in general use on 
the continent for better quality watches until the 
introduction of jewelling from England. The under- 
side was highly polished to give a good bearing for 
the pivot. 

COUNT WHEEL. A wheel in the striking train that 
controls the number of hours struck. It consists of a 
series of eleven notches cut on the periphery of the 
wheel at increasing distances between each corres- 
ponding to the hours struck. A detent or L-shaped 
lever rides over the raised portions and drops into 
the slots as the count wheel revolves, which it is 
allowed to do at each hour when the detent is raised. 
The striking train is free to run when the detent is 
lifted, and the watch strikes for as long as the detent 
is held raised by the projections. There is no projec- 
tion for 1 o'clock since the detent is merely lifted for 
a sufficient interval for one blow to be struck, and 
dropped again. Similarly, if half-hours are struck, the 
notches are sufficiently long to allow the detent to 
lift once and drop again before the next projection is 
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reached. The system, though simple, has the dis- 
advantage that the hours are struck in regular pro- 
gression without reference to the positions of the 
hour hand. The alternative name for the count 
wheel is ‘locking plate’. ‘Rack-striking’ superseded 
M. 
COUNTERPOISE-PALLETS. In some high-quality 
Swiss levers of the 19th century a counterpoise to 
balance the pallets and fork was provided, the 
pallet arms, fork and counterpoise being filed out of 
one piece and highly polished. 
CRANK LEVER ESCAPEMENT. A detached escape- 
ment sometimes referred to as the ‘crank roller’, 
or more recently as ‘Massey’s escapement’. This 
escapement, as designed by Edward Massey in 1814, 
would appear to have been derived from the Lither- 
land rack lever (q.v.). The rack has disappeared and 
substituted for the pinion is a roller mounted on the 
staff and having an impulse pin resembling a single 
leaf of a pinion; this projects from the circumfer- 
ence of the roller. The impulse pin acts in a square 
notch cut in the end of the lever, the notch being at 
right angles to the pallets. Two fork-like prongs ex- 
tend either side of the notch and these provide the 
safety action, preventing the lever getting out of 
engagement until either of them enter slots cut on 
each side of the impulse pin. Shortly after 1815, 
the acting surface of the impulse pin became a 
jewel—i.e. a jewel held between upper and lower 
sections of the “pinion leaf’. A little later, a further 
change resulted in the pin itself becoming a jewel. 
There are thus three stages of the crank lever. In the 
original form, draw seems to be absent, but in the 
later variants it was introduced. The crank lever 
led in due course to the single table roller (q.v.). 
Edward Massey died in 1852 and is buried in St 
John’s, Islington. He also invented a form of keyless 
winding. 

A true cranked roller—i.e. where the roller is a 
separate entity to the balance staff—was used by 
Emery, the roller being pivoted, before 1800. 
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CRANK ROLLER. See CRANK LEVER ESCAPE- 
MENT. 

CROWN-WHEEL ESCAPEMENT. Another name for 
the verge escapement (q.v.). The name derives from 
the form of the escape wheel which somewhat re- 
sembles a medieval crown. 

CRESCENT. The crescent-shaped hollow cut out of 
the roller in a lever escapement to permit the guard 
pin or dart to pass. 

CURB COMPENSATION. 
CURB. 

CURB-PINS. Two pins which embrace the balance 
spring at its outer end near to its attachment. The 
pins are fixed to the regulator or index; *index-pins' 
is an alternative term. The time of vibration of a 
balance is adjusted by altering the position of the 
pins. If the pins are moved towards the outer attach- 
ment point, the effective length of the spring is in- 
creased and the watch is made to lose; if the 
regulator (and therefore the curb-pins) is moved the 
opposite way, the reverse takes place. A similar effect 
to lengthening the spring is achieved by increasing 
the distance between the curb pins. See Fig. III. 

CUT BIMETALLIC BALANCE. See BALANCE. 
CUVETTE. An inside cover to protect the movement, 
hinged and sprung, often of brass even in good 
quality gold continental watches. The cuvette is 
sometimes provided with holes for the winding and 
set-hand squares, and is frequently engraved with the 
makers name and movement number and often 
with the type of escapement and the number of 
jewels embodied in the movement. 

CYLINDER ESCAPEMENT. See Pl. 126 and Fig. I. 
The escape wheel teeth in this escapement, unlike 
the verge, lie in a horizontal plane, and when it was 
introduced by George Graham in 1726 it was known 
as the ‘horizontal escapement'. The escape wheel 
usually has fifteen wedge-shaped teeth, standing 
above the rim of the wheel, the pointed end of the 
*wedge' leading. Mounted on the balance staff is a 
polished steel tube or hollow cylinder—which gives 
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Fig. I. Cylinder escapement. 
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126. Cylinder escape 
wheel, arbor and 
pinion. Balance, 
balance spring and 
cylinder. Also showing 
cylinder plug, banking 
pin, and lower pivot. 
These parts are froma 
movement by Thomas 
Mudge. Circa 1750. 


the escapement its name—nearly one half of which 
is cut away allowing the teeth to enter as the balance 
swings back and forth and the wheel rotates. As 
each tooth enters the cylinder it impulses the 
balance on the entry lip of the cylinder wall. The 
tooth rests within the cylinder while the balance 
completes its oscillation (the ‘supplementary arc’) 
and begins its return journey. In due course the 
tooth escapes from within the cylinder, again giving 
impulse as it leaves. The succeeding tooth, which 
has been held against the outside wall of the cylinder 
while the first is within and the balance is making its 
excursion and return, now enters the cylinder, and 
the process is repeated. 

The diagram (Fig. I) shows the cycle of operation. 
Position 1 shows a tooth the instant before it enters 
the cylinder. 2 shows a tooth entering and giving 
impulse by sliding motion. At 3, the tooth has 
dropped on to the inner wall and the escape wheel is 
locked while the balance completes its excursion 
and begins its return journey, as seen in 4. 5 shows 
the position reached when the tooth escapes from 
the cylinder giving impulse as it does so to the 
balance in its back swing. Immediately it does 
escape, the next tooth following drops on to the 
outer wall of the cylinder, as seen in 6. As there is no 
‘recoil’ (q.v.), the escapement is a ‘dead-beat’ type. 
It is also classed as a ‘frictional rest’? escapement as 
opposed to a ‘detached’ one (q.v.). See also RUBY 
CYLINDER and CYLINDER PLUGS. 

CYLINDER PLUGS. Plugs fitted into the top and 
bottom of the cylinder, the ends of which form the 
pivots for the balance staff. 

DART. 'Guard-pin' is the alternative name for this 
safety device in the lever escapement. The dart is 
located on the end of the lever nearest the balance. 


It is also known as the ‘safety pin’, and its purpose 
is to prevent the escape wheel being unlocked except 
by the impulse pin. 

DEAD-BEAT ESCAPEMENT. An escapement in 
which the escape wheel does not ‘recoil’ (q.v.). The 
cylinder escapement is a dead-beat one. 

DEAD-BEAT VERGE. The escape wheel is like that 
in the ordinary verge. Two bevelled-edge pallets are 
located on the balance staff. These receive impulse 
in each direction from the tip of an escape wheel 
tooth successively. This escapement would appear 
to have been derived from the Debaufre escapement 
(q.v.). 

DEBAUFRE ESCAPEMENT. This escapement, like 
the cylinder, is a dead-beat, frictional rest escape- 
ment. It was invented by Peter Debaufre in 1704. 
There are two escape wheels, on the same axis, the 
teeth being saw-cut, and each set alternately in 
relation to each other, or 'staggered', and facing in- 
wards towards the balance staff, this passing between 
the two. Fixed to the balance staff is a pallet, a semi- 
circular disc with an inclined plane cut on its edge. 
One tooth of the escape wheels alternately rests on 
the flat surface of the pallet while the balance 
oscillates, until the slope of the inclined plane is pre- 
sented to it when it escapes, giving impulse as it 
slips down the inclined plane. Thus a succession of 
teeth, first one wheel and then its fellow, rest upon 
the pallet and then give impulse to the balance. There 
is no recoil. 

Escapements known as the 'club-foot verge', the 
'chaff-cutter' escapement (from the shape of the 
escape wheel teeth) or the Ormskirk escapement 
are derivatives. During the early 19th century the 
last enjoyed a mild popularity and a number were 
made at Ormskirk in Lancashire. 
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Henry Sully invented a similar escapement, and 
Paul Garnier’s carriage clock escapement has 
similarity to the Debaufre form. 

DEAF-PIECE. See PULSE-PIECE. 

DECK WATCH. A large-sized and accurate watch 
used on board ship when making observations to 
find the ship’s position. 

DEPTH. If the meshing of two gears is excessive, the 
depth is said to be too great; if it is insufficient, the 
depth is too shallow. Bad gearing can have very 
adverse effects on timekeeping. In general, depth is a 
term used by watchmakers for the degree of inter- 
section or penetration between two parts. See also 
END SHAKE. 

DETACHED ESCAPEMENT. An escapement in 
which the controller is free (or nearly so) from 
interference by the train. The lever escapement was 
often called specifically the ‘detached escapement’ 
or the ‘detached lever’ in its early history to distin- 
guish it from the rack lever. 

DETENT. A mechanism, or part, which prevents 
another part from operating at certain times or at 
one point in a cycle of operations. Two most com- 
mon forms are those detents which cause a move- 
ment to stop in one direction only, and those which 
cause a movement to stop in both directions. It is, 
therefore, a locking device. 

DETENT ESCAPEMENT. A detached escapement in 
which the escape wheel is locked on a stone (jewel) 
carried in a detent. Impulse is given by the teeth of 
the escape wheel—when a tooth is unlocked—to a 
pallet on the balance staff in every alternate swing of 
the balance. 

The detent is a blade spring or alternatively a 
pivoted lever. The detent or chronometer escape- 
ment is the most delicate and accurate of escape- 
ments used in portable timekeepers. The reader is 
referred to The Marine Chronometer, by R. T. 
Gould, for this specialised branch of watchmaking. 
It is also thoroughly investigated in Watches, by 
Clutton & Daniels. 

DIFFERENTIAL DIAL. The centre of the dial is a 
revolving disc, with the hour numerals I to XII. 
This disc revolves +3 of a full circle in an hour. An 
ordinary minute hand, centrally placed, revolves once 
an hour, and is thus always passing over the current 
hour. A few were made circa 1700, but later ex- 
amples are known. 

DIVIDED LIFT. If the impulse angle is divided be- 
tween the impulse faces of the pallets and the teeth 
of the escape wheel, the lift is said to be divided. In 
the English form of lever escapement, all the lift is on 
the pallets. With the Swiss or French club-toothed 
escape wheel the lift is divided. An example of all 
the lift being on the teeth is S. Mairet's form where 
the pallets are pointed. 

DOME. The second or inner cover of a later 19th- 
century watch case. This cover is hinged. The dome 
was a substitute for the earlier dust-cap or the 
double-bottom case. 

DOUBLE-BOTTOM CASE. À form of case in which 
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the inner section is in one piece with the band of the 
case, the movement being attached to the case by 
joint and bolt. With the bezel opened, and the bolt 
pushed back, the movement hinges out of the case. 
The double bottom has a hole in which the key is in- 
serted to wind the watch when the back is opened. A 
common form of watch case in England from the 
early 1800s to well past 1850. See CONSULAR CASE. 
DOUBLE ROLLER. A lever escapement in which a 
second roller is used for the guard action. 

DRAW. The very slight recoil action of the lever 
escapement during unlocking to ensure that the 
lever is drawn to the banking pins while the balance 
is turning through its supplementary arc (q.v.). It is 
a safety action which counteracts the tendency of 
the lever to leave the banking before being impelled 
to do so by the impulse pin. In an escapement with- 
out draw, a jolt may cause the fork of the lever to 


127. Duplex escape wheel, staff and balance. 


move away from the banking pin during the sup- 
plementary arc so that the guard pin comes into con- 
tact with the roller's edge, thus creating friction. 

Draw is achieved by the relative angles betweenthe 
escape wheel teeth and the locking faces of the pallet 
stones. These are so formed that the pressure of a 
tooth on the locking face of the pallet produces a 
drawing-in motion of the pallet towards the wheel. 
DROP. The free travel of the escape wheel after im- 
pulse and before locking. 
DUMB-REPEATER. A repeating watch, the hammers 
for the hours and quarters striking upon a block in 
the case or the case itself instead of a bell or gongs. 
It was introduced by Julien Le Roy in about 1750. 
DUPLEX-ESCAPEMENT. An escapement with two 
wheels on the same arbor, or—and this is far more 
commonly found—an escape wheel with two sets of 
teeth; one set for locking and one for giving im- 
pulse. It is a single-beat, frictional rest escapement. 
See Fig. II and PI. 127. 

Long pointed teeth on the periphery of the escape 
wheel lock or rest against a hollow ruby cylinder 
fitted to the balance staff, and planted so that it 
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arrests the teeth in their path. Cut in this cylinder or 
roller is a notch through which a tooth may pass 
(escape) when the balance is travelling in the opposite 
direction to that in which the escape wheel rotates. 
As a tooth is unlocked and escapes, a long finger 
(the impulse pallet) mounted on the balance staff 
above the roller receives an impulse from one of the 
shorter teeth which stand up from the face of the 
wheel and which are in the same plane as the im- 
pulse pallet. Impulse completed, the next pointed 
tooth drops on to the roller where it rides while the 
balance completes its swing—the supplementary 
arc. On the return swing, the roller notch slips past 
the tooth at rest on the roller without allowing it to 
escape. Hence there is impulse in one direction only 
—when escape wheel and balance are travelling in 
opposite directions. Jean-Baptiste Dutertre (1715— 
42) invented the duplex escapement in its first form, 
Pierre Le Roy giving it the form in which we know it 
in about 1750. Thomas Tyrer patented it in England 
in 1782, No 1311. It was particularly popular in 
England for high grade watches during the first three 
decades of the 19th century. 

DUST-CAP. A cap to exclude dust fitted over the 
movement of pair-cased watches where the move- 
ment is hinged to the case. Dust-caps came into use 
in about 1715, and may have been introduced by 
George Graham. They are usually made of brass 
though occasionally of silver. Dust-caps are confined 
mainly to English watches. 

DUTCH FORGERIES. Following the investigations 
of Mr J. H. Leopold of Groningen, our ideas re- 
garding the so-called “Dutch forgeries’ must be re- 


Fig. II. Duplex escapement. 


cast. It appears certain that during the second half 
of the 18th century there was a large export trade 
organised in Geneva which supplied inferior 
quality watches, many with spurious English names 
—and some even with forged English hallmarks— 
to England, Holland, Germany and other countries. 
Since many of these watches had dials with an 
arcaded minute band which had become popular 
among Dutch makers in the earlier part of the 
century, such watches have for long been thought to 
have originated in Holland, thus earning for that 
country the unenviable reputation which truly 
belongs to the city of Geneva. The situation is, how- 
ever, further confused by the fact that painted 
enamel dials, made in Geneva, were exported and 
appear on genuine English movements. Similarly, 
inferior repoussé cases were exported and were used 
in the importing country. Further, Swiss movements 
were fitted into hallmarked English cases in Holland. 
The whole complex, therefore, was one of merchan- 
dising rather than watchmaking. 

The watches in question are recognisable by in- 
ferior workmanship, a bridge rather than a balance 
cock, a curious maker's name without a Christian 
name or initial, and an arcaded minute band to the 
dial. 

ÉBAUCHE. Movement blank, or rough movement 
in the incomplete stage—‘in the grey’. In the early 
19th century the ébauche was made up of two plates 
with pillars and bars, barrel, fusee, index, click and 
ratchet wheel and assembly screws. The parts were 
roughly filed and milled. In England during the 19th 
century, Lancashire became the centre of the move- 
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ment trade. One of the best known makers was 
Joseph Preston & Sons of Prescot, founded in 1829. 
Their movements were stamped J.P. The work was 
much sub-divided. 

END SHAKE. Axial play, or necessary clearance 
between the ends or shoulders of an arbor and the 
bearing surfaces. 

ENDSTONE. An end-plate made of a jewel. A small 
disc of jewel upon which a watch pivot rests; 
particularly for the balance staff pivot. It is generally 
fixed to the balance cock by means of screws. In 
continental watches, the end-plate was a polished 
steel plate screwed to the balance cock. It is called a 
‘coqueret’ (q.v.). Endstones are also referred to as 
‘cap jewels.’ 

ENDLESS SCREW. Also called a ‘worm’ or tangent 
screw. 

ENGINE TURNING. Decoration performed by an 
engine-turning lathe, producing a variety of patterns 
on a metal surface. It is also known as ‘guilloché’. It 
was a very popular method of decorating watch 
cases from about 1770, often being overlaid with 
transparent or translucent enamel. 

ENGLISH LEVER ESCAPEMENT. A lever escape- 
ment in which the escape wheel teeth are pointed, 
the impulse being taken entirely by the pallet- 
stones; the lift is entirely on the pallets. See also 
LEVER ESCAPEMENT. 

ENTRY PALLET. The receiving pallet, which receives 
impulses from the escape wheel teeth as they enter. 
The exit pallet, or discharging pallet, receives im- 
pulse as the teeth leave. 

EQUATION OF TIME. Adding to or subtracting 
from true solar (sun) time the amount necessary to 
obtain mean time, mean time being the average 
length of all the solar days in the year, which is there- 
fore a mathematical division. The ‘equation’ was 
worked out by John Flamsteed in about 1670. He 
tabulated the difference between noon mean time 
and true solar noon. The tables were used to check a 
watch against a sun dial. A few watches have been 
made to show the equation on a subsidiary dial. 
Watch papers were sometimes printed giving the 
equation. 

ESCAPEMENT. That part of the movement which 
controls the release of the motive power. The escape- 
ment both controls the release of the driving force 
and also imparts energy (impulses) to the balance to 
maintain it in oscillation. The regularity with which 
this dual action takes place is controlled by the 
balance and its spring. The timekeeping properties 
of an escapement, therefore, depend essentially 
upon the balance and spring. 

Escapements may be classified as: 

(1) Frictional rest, in which the balance is con- 
stantly in contact with a part of the escapement— 
e.g. (a) recoil escapements in which the locking 
faces are eccentric, causing a recoil of the escape 
wheel. (b) dead-beat escapements, with concentric 
locking faces, which give no recoil. 

(2) Detached escapement, in which the balance is 


detached from the escapement except at the time of 
locking and receiving impulse. The verge escape- 
ment is an example of 1(a). The cylinder is an ex- 
ample of 1(b) and the lever an example of 2. 

A single beat escapement gives a single impulse 
for each double swing of the balance. The duplex 
and the chronometer detent escapement are ex- 
amples. A constant-force escapement employs an 
intermediate spring, a ‘remontoire’, wound periodic- 
ally by the train, which spring impulses the balance. 
ESCAPE WHEEL. The last wheel in the going train, 
which permits ‘escape’ of the motive power, giving 
impulse to the balance. It is alternately locked and 
released. 

EXIT PALLET. See ENTRY PALLET. 

FALSE PENDULUM. Also called a ‘mock pendulum’. 
A small disc on one arm of a balance, visible through 
a slot or aperture in the dial or balance cock. The 
motion of the arm with disc attached gives the 
appearance of a pendulum, the second arm and the 
rim of the balance not being visible. The type was 
popular around 1700, particularly in Holland where 
the balance bridge type continued well into the cen- 
tury. If provided with a glass over the slot and a rim 
round the bridge, this type affords protection to the 
balance. 

FIGURE PLATE. See REGULATION. 

FIVE-MINUTE REPEATER. A repeating watch which 
gives the hours and a blow for each five minutes 
past the hour. In some cases the quarters are given 
in addition. A number were made in the second half 
of the 18th century and a few a hundred years later, 
but they are comparatively rare. They first appeared 
about 1710. 

FLAGS. The pallets of the verge escapement are so 
called. 

FLIRT. A lever or other device for causing a sudden 
movement of mechanism. 

FLOATING HOUR DIAL. See WANDERING HOUR. 
FLY. A two-bladed fan, acting as an air brake or 
governor to regulate the speed of striking or repeat- 
ing. 

FLY-BACK HAND. In split-seconds chronographs 
(q.v.) a centre seconds-hand that can move while 
remaining superimposed on the first hand, but 
which can be stopped independently and then made 
to fly back (or forward) to join the first hand as it 
moves round the dial. 

FOB CHAIN. A short chain (or ribbon with metal 
attachments) fixed by swivel or bolt ring to the bow 
of a watch, and hanging outside the pocket. 
FOLIOT. The earliest form of escapement controller, 
and applied to the verge escapement. It was first 
used in clocks. In a watch it takes the form of a cross 
bar with weighted ends—giving it a dumb-bell 
shape—carried at the upper end of the verge. It is 
found mostly on early German stackfreed watches, 
though it was being superseded by a plain two-arm 
ring or balance before 1600. The word probably 
derives from Old French ‘folier’, to dance madly. 
FORGERIES. Forgeries of famous makers’ work were 
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most flagrant in the earlier part of the 18th century 
and again in the early 19th. In the former period, 
famous makers such as Tompion, Quare and 
Graham were the main victims, and in the latter, 
Breguet. See DUTCH FORGERIES. 

FORK. The fork-shaped end of the lever in the lever 
escapement within which is the notch. 

FOURTH WHEEL. The wheel in a watch that drives 
the escape wheel pinion, to the arbor of which the 
seconds hand is attached. 

FORM WATCH. A watch the case of which is made 
in the form of a cross, star, skull, flower bud or 
other bizarre shape. A number were made in the 
early 17th century and again 200 years later, when 
musical instruments were the most popular form. 
FOUR-COLOURED GOLD. See TINTED GOLD. 
FRAME. The movement plates. 

FREE-SPRUNG. A balance spring unfettered by curb 
pins. Used in marine chronometers, pocket chrono- 
meters and very high grade watches. The rate of a 
watch so sprung can be adjusted by the timing 
screws on the balance. 

FRICTIONAL REST ESCAPEMENT. An escape- 
ment in which the balance is never free from the 
escapement—e.g. the verge, cylinder and duplex 
escapements. It is therefore inferior to a detached 
escapement—e.g. the detent and the lever escape- 
ments. 

FULL PLATE. A watch calibre in which the top 
plate (that furthest from the dial), as well as the pillar 
plate, is a circular plate, with the balance mounted 
above the top plate. 

A three-quarter plate movement has a section of 
the upper (top) plate cut away to allow the balance 
to be mounted in the same plane as the plate, the 
balance and the escape wheel having separate 
cocks. In a half-plate movement, the fourth wheel, 
escape wheel and balance have separate cocks. 
FUSEE. A mainspring-equaliser. A spirally grooved, 
truncated cone with the great wheel mounted upon 
it. A length of gut—after about 1670 a chain—con- 
nects the fusee to the mainspring barrel, one end 
being attached to the barrel and the other to the 
fusee. The winding key fits over the squared end of 
the fusee arbor, and the act of winding draws the 
chain from the barrel on to the fusee, starting at the 
wide end of the ‘cone’ and taking it up the spiral 
groove. As the chain is taken off the barrel, the 
mainspring is wound. The mainspring when fully 
wound exerts a greater torque than when it is only 
partially so. In unwinding, the chain is, of course, 
drawn off the narrow end of the fusee first, where it 
is acting with less leverage and this compensates the 
greater pull of the mainspring. Greater leverage 
comes into play as the chain is drawn towards the 
thicker end of the fusee; thus the tapering fusee 
matches the diminishing strength of the spring. This 
ensures a relatively constant motive force. The early 
long, tapering fusees were only moderately effective, 
but as time went on, and by empirical methods, a 
form with correct hyperbola curves was evolved. 
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A stop is fitted to the upper end of the fusee. As 
the chain coils round the last groove of the fusee, it 
lifts a lever which comes up against a cam on the 
fusee and stops the mechanism. The mounting for 
the fusee stop lever or arm was given decoration 
after about 1650. The fusee was known—it appears 
in early manuscripts—in about 1450-70. 

A fusee with maintaining power is known as a 
‘going fusee’. 

FUSEE CHAIN. A steel chain as a substitute for a 
gut cord was invented in about 1635, but some years 
elapsed before it was made small enough for 
watch movements. It is rarely found in watches 
before 1670, and those on earlier watches are fre- 
quently conversions from gut to chain. The grooves 
in a fusee intended for gut are rounded. It is prob- 
able that fusee chains were at first imported for 
English watches. From the early 19th century 
Christchurch in Hampshire specialised in fusee 
chain making. For the first quarter-century the 
work was done by young women and children in the 
Christchurch workhouse, but it later developed into 
a cottage industry. 

GADROONING. Ornamentation found on the 
edges of late 18th- and early 19th-century watches. 
The decoration consists of either hammered or cast 
radiating lobes of curved or straight form. 

GATE. The name given to the decorative piece 
covering the fusee stop finger. More correctly, the 
piece over the locking detent of the striking train. 
GATHERING PALLET. Part of the rack-striking 
mechanism; a finger which makes one revolution 
for each stroke of the hour and gathers one tooth 
of the rack. 

GIMBALS SUSPENSION. Two independent con- 
centric rings free to turn round their respective axes. 
Gimbals are used in marine chronometers to main- 
tain the instrument in a horizontal position regard- 
less of the pitching and rolling of the ship. Girolamo 
Cardano (1501-76)—'cardan joint'—is credited with 
the invention. 

GOING BARREL. See BARREL. 

GOING FUSEE. A fusee with maintaining power 
(q.v.). 

GOING TRAIN. See TRAIN. 

GONGS. Coiled wire used for striking or repeating 
watches in place of a bell. Possibly introduced by 
Julien Le Roy (1686-1759). 

GRANDE SONNERIE. A watch which strikes both 
the hours and quarters at each quarter. 

GREAT WHEEL. The first wheel in the train. In a 
going barrel watch it is on the going barrel. See 
BARREL. 

GUARD PIN. See DART. 

GUILLOCHÉ. See ENGINE TURNING. 
HAIRSPRING. A common name for the balance 
spring (q.v.). 

HALF PLATE. See FULL PLATE. 

HALF-QUARTER. A repeater which, in addition to 
repeating the hours and quarters, also gives an 
additional single stroke if 71 minutes or more have 
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elapsed since the last quarter. Introduced in about 
1695. 

HALLMARK. The mark made by punches on gold 
or silver, consisting of the standard mark, the mark 
of the Hall (e.g. the Goldsmith’s Hall, London, the 
Birmingham mark, etc.), the quality of the metal, the 
date letter and the maker’s mark. Other countries 
have assay marks. 

HAND-SETTING. Also set-hand mechanism. Mech- 
anism for altering the position of the hands. In the 
earliest watches this was done by pushing the hour 
hand directly to the right time. With two-hand 
watches, this was first done by fitting the key on to 
the hand-set square (the arbor carrying the hands). 
With the introduction of keyless work (q.v.) the 
hands can be set through the winding button. Also 
see MOTION WORK. 

HANGING BARREL. See STANDING BARREL. 
HEART PIECE. A heart-shaped cam used in chrono- 
graph work to cause the chronograph hand to fly 
back to zero. Patented by A. Nicole in 1844, No 
10348. | 

HELICAL SPRING. See BALANCE SPRING. 

HOG’S BRISTLE. A bristle or flexible hair. Found on 
early German watches, where two upright, short 
bristles mounted on a pivoted arm act as banking 
pins to limit the supplementary arc of the foliot or 
balance, each end of the foliot striking against a 
bristle in turn. By moving the pivoted arm a degree 
of regulation can be effected, a shorter arc giving a 
faster rate and vice versa. A much rarer form is 
where a long bristle, fixed at one end, is flexed at its 
free end by two pins standing upright on the rim of 
the balance; reducing the length of the bristle 
causes a faster rate. Both forms give a certain amount 
of elasticity to the action of the balance. 

HOOKE’S LAW. Hooke’s Law relating to springs. 
See BALANCE SPRING. 

HORIZONTAL ESCAPEMENT. See CYLINDER ES- 
CAPEMENT, which is the alternative and now more 
usual name. 

HORNS. The horn-shape extremity of the fork in the 
lever escapement. The two ‘prongs’ extend on each 
side of the notch. 

HOUR RACK. Part of the striking mechanism that is 
moved one tooth for each hour. The rack—which is 
a pivoted toothed sector—has a tail which drops on 
to the snail (q.v.) and its position in relation to this 
determines how many teeth are to be gathered by the 
gathering pallet (q.v.) which in turn determines how 
many hours are struck. A quarter rack acts similarly 
for the quarter-hours. Rack striking was invented by 
Edward Barlow in 1676. 

HOUR WHEEL. The wheel which carries the hour 
hand. 

HUNTER. A watch the case of which has a front as 
well as a back cover, thus affording protection to the 
glass. The front is opened by means of a push-piece. 
A half-hunter has a small thick glass (a “pebble 
glass") fitted into the front cover allowing a portion 
of the dial and hands to be seen. 


IMPULSE. The energy or 'push' derived from the 
mainspring via the train and the escapement and 
imparted to the balance to maintain its oscillations. 
In the Swiss lever escapement, for example, the 
impulse is the action of the escape wheel tooth on the 
impulse face of the pallet. 

IMPULSE ANGLE. In the Swiss lever escapement, it 
is the angle through which the lever moves between 
the first contact of the tooth of the escape wheel on 
the impulse face and the last, 

IMPULSE PALLET. The pallet which receives im- 
pulse. 

IMPULSE PIN. Alternatively called the ‘ruby pin’. In 
the lever escapement it is fixed into the roller and 
works in the notch of the fork. On entering the 
notch it unlocks the escape wheel, receives impulse 
from the lever and passes out of the notch on the 
opposite side of the fork. The impulse pin is made of 
ruby or sapphire—nowadays synthetic—and may be 
elliptical, semi-circular or half-moon, or triangular in 
shape. 

INDEPENDENT SECONDS. A watch having a 
seconds hand driven by a separate train. Attributed 
to J. M. Pouzait, in 1776. The seconds hand in such 
a watch may be stopped without interfering with the 
normal functioning of the watch. 

INDEX. Regulator. A small lever, the shorter end of 
which carries the curb pins (q.v.), the longer end 
passes over a scale to serve as an indicator of any 
alteration made in the position of the curb pins 
when regulating the watch by moving the index 
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forwards ‘S’ or ‘R’ (‘slow’ or ‘retard’) or ‘F’ or ‘A’ 
(‘fast or ‘avance’). See Fig. III. 
ISOCHRONOUS. Occurring in equal periods of 
time. A balance would be truly isochronous if the 
duration of the oscillations were the same whether 
the arcs were long or short: if the duration of the 
arcs were independent of the amplitude of swing. 
The arcs are affected by—among other factors—the 
position of the balance (i.e. whether vertical or 
horizontal) and by the impulses delivered by the 
escapement. The technique of timing consists in 
achieving the isochronism of the oscillations of the 
balance. The chief factors that impair isochronism 
are: the escapement, the play of the balance spring 
between the curb pins, faulty poising of the balance 
and its spring. Pierre Le Roy was the first watch- 
maker to investigate the supposed isochronal pro- 
perties of the watch balance and spring in 1760. 
John Arnold found by experiment that a helical 
spring can be made isochronous, or very nearly so, 
by ‘incurving’ the terminal coils. See BALANCE 
SPRING. 
JACQUEMART. Also called ‘Jack’. Strictly, the 
model figure or automaton which strikes or appears 
to strike a bell at the hours or quarters. In watches 
the term is generally applied to repeating watches 
where figures appear to strike bells but where, in 
fact, normal repeating work causes hammers to 
strike gongs. Such watches were popular in France 
and Switzerland during the early 19th century. 
Some, not strictly speaking jacquemarts, depict 
unedifying subjects. 
JEWELS. Bearings in a watch movement made of 
ruby, sapphire, crystal or garnet; in modern watches 
synthetic jewels are used. Their purpose is to reduce 
friction and to ‘trap’ the oil. See Fig. IV. A ‘jewel 
hole’ is a stone pierced to take a pivot of a wheel. 
The chief types of watch jewels are: a flat jewel hole, 
the hole being cylindrical for a shouldered pivot; a 
domed jewel with endstone for a conical pivot, the 
tip of the pivot resting on the endstone; the pallet 
stones; the impulse pin. In the cylinder escapement 
the cylinder shell is sometimes a jewel, and is then 
referred to as a ‘ruby cylinder’. 

Nicholas Facio de Duillier in conjunction with 
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Peter and Jacob Debaufre took out a patent (No. 
371) in 1704 for a method of piercing jewels. These 
watchmakers were French immigrants working in 
Soho, London. Train jewel holes are exceptional 
until about 1800, and then only on high grade work. 
JUMP-HOUR. An hour hand which jumps forward 
at the hour, not moving in regular progression. Often 
used by Breguet in his repeating watches. 
JUMPING-HOURS. Hour numerals that appear 
through an aperture, and change at each hour. A 
number of such watches were made on the conti- 
nent in the earlier part of the 19th century. The idea 
was revived in wristwatches before the Second 
World War. 

JUMPING-SECONDS. A hand which every second 
completes one revolution of a subsidiary dial, or 
which does so in four- or five-second jumps. 
KARRUSEL. A type of watch incorporating a device 
to eliminate errors of rate in the vertical positions. 
The escapement is mounted on a carriage or cage, 
the carriage being driven by the third wheel pinion, 
revolving once in 524 minutes. Invented by Bonnik- 
sen and patented in England in 1894. Also see 
TOURBILLON. 

KEYLESS WATCH. A watch which can be wound 
and the hands set without the aid of a key. Keyless 
mechanism was perfected at the end of the last 
century. 

KEYLESS WINDING. A watch which can be wound 
without a key. A variety of systems were evolved 
during the 19th century, among the first that of 
Thomas Prest, who took out patent No. 4501 in 
1820. See also PUMP-WIND. 

LEPINE CALIBRE. A watch movement in which the 
top plate is replaced by bars or bridges. Introduced 
by J. A. Lepine in about 1770. This layout made 
possible a much thinner watch, particularly with 
countersinks in the dial plate and a hanging going 
barrel. 

LEVER ESCAPEMENT. Basically, an escapement in 
which impulse is imparted to the balance by means 
of a lever, having at one end a pair of pallets which 
engage with the teeth of the escape wheel, and at the 
other a fork with a notch, into which the impulse 
pin on a roller fixed to the balance staff enters, 
receives impulses from the lever, and exits. 

The lever escapement can be divided into two 
main forms: the English with pointed escape wheel 
teeth, and the continental or modern Swiss form 
with club teeth. In the former the lift is on the 
pallets, and in the latter it is divided between pallets 
and teeth. The action of both is fundamentally the 
same. 

Fig. V shows the right-angled English form with 
single or table roller. In the last quarter of the 19th 
century the double roller was used on high quality 
watches, the safety action provided by the dart 
taking place on a separate and smaller roller located 
below the impulse roller. The Swiss form has two 
rollers as seen in Fig. VI. 

Here, A designates the escape wheel. B and C are 
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banking pins: two vertical pins which limit the 
travel of the lever in either direction. D is the dart or 
guard pin. E is the impulse roller mounted on the 
balance staff (not shown) and F, located on E, is 
the impulse or ruby pin. Below E is the second or 
safety roller, also mounted on the staff, with a 
crescent cut away at G. H and H are the horns ofthe 
lever. Neither the balance staff, balance nor balance 
spring are shown. The impulse pin F projects 
downwards from the underside of the roller E and 
engages in the rectangular notch of the fork between 
the horns H and H. The dart D, attached to the lever, 
is at a lower level than the horns being in the same 
plane as the safety roller and crescent G. 

Position 1 in the diagram shows a tooth of the 
escape wheel, which revolves in a clockwise direc- 
tion, at rest on the locking face of the entry pallet. 
The escapement is locked. The impulse pin has just 
entered the notch in the lever fork. The balance 
must be imagined, at this moment, to be swinging 
in an anti-clockwise direction taking, of course, the 
rollers and the impulse pin with it as it swings. The 
lever is at rest on the banking pin B. As the balance 
continues its swing, it causes the impulse pin F to 
move the lever and pallets over from left to right, so 
releasing the tooth from the locking edge of the 
entry pallet. As the tooth leaves the locking edge of 
the pallet it moves along the impulse face of the 
pallet, giving impulse to the lever as it pushes the 
pallet out of its path. This is shown in 2. The impulse 
given to the lever is transferred via the notch to the 
impulse pin, and thus to the balance. 3 shows the 
position reached after this motion is completed. 

By the time the tooth whose movement we have 
been following is clear of the impulse face of the 
entry pallet, the second tooth in advance of it drops 
on to the locking edge (on the inner side) of the 
exit pallet, and the escape wheel is again momentar- 
ily held; the lever is now at rest on banking pin C 
while the balance completes its oscillation, still in 
the anti-clockwise direction but detached from the 
escapement. 

When the energy delivered by the impulse and the 
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momentum of the balance is expended, the balance 
spring exerts itself by ‘uncoiling’, reversing the 
motion of the balance. In due course the impulse 
pin again enters the notch, from the opposite direc- 
tion from that in which it left it, as shown in 4, and 
the operation just described is repeated; this time, 
however, the exit pallet is unlocked, and impulse is 
given to that pallet to assist the balance in its clock- 
wise motion by ‘pushing’ the lever over from right 
to left. Position 5 shows the final stage reached in the 
cycle, with a tooth again locked on the entry pallet 
and the balance completing its swing in a clockwise 
direction, and detached from the escapement. 

The escape wheel teeth are so formed in relation 
to the pallets that the pressure of a tooth on the 
locking face produces a drawing-in motion of the 
pallet towards the escape wheel. This is the import- 
ant device of ‘draw’. Its purpose is to counteract the 
tendency of the lever to leave the banking pins be- 
fore it is impelled to do so by the ruby pin acting 
within the notch. 

The purpose of the banking pins is to limit the 
supplementary travel of the lever, in either direction, 
after locking has taken place. 

The object of the dart is to prevent the escape 
wheel being unlocked while the balance is oscillating 
free of the escapement; if this were to happen, the 
impulse pin would come into contact with the out- 
side of the horn and the watch would stop. It cannot 
happen because if the lever is jerked by some outside 
cause while the balance is free, the dart comes up 
against the edge of the safety roller and prevents 
further movement of the lever. The crescent is cut in 
the safety roller to allow the dart to pass freely while 
the impulse pin is within the fork. 

The horns of the fork are an additional safety 
device and may come into play while the dart is 
passing through the crescent and the impulse pin is 
within the fork. The horns are there to act in place of 
the dart at that stage. 

LEVER NOTCH. In the lever escapement, the open- 
ing in the fork into which the impulse pin penetrates. 
LIFT. The angle through which the lever travels (in 


GLOSSARY 117 


Fig. VI. Club-tooth lever. 


the lever escapement) during the impulse and escap- 
ing action. Lift may be divided between the pallets 
and the escape wheel teeth (the club-tooth) or be all 
on the pallets (pointed escape wheel teeth) or all on 
the teeth (with pointed pallets). 

LIGNE. Also Line. A French and Swiss unit of 
measurement for indicating the size of a movement. 
A ligne = 2-25 mm. 

LOCK(ING). The period between impulse when the 
train is locked and the balance is completing its 
oscillation, in either direction—i.e. during its sup- 
plementary arc (q.v.). 

LOCKING PLATE. See COUNT WHEEL. 


LUNETTE. A rounded watch glass, only slightly 
domed. 

MAINSPRING. The spring which provides the driv- 
ing power for the going or striking sides of a watch 
movement. 

MAINTAINING POWER.A device for driving a fusee 
movement by means of a ratchet and click during the 
action of winding when the power is otherwise taken 
off. 

MALTESE CROSS. A wheel of that shape forming 
part of a stop-work (q.v.). It is associated with the 
‘Geneva’ stop-work. 

MARINE CHRONOMETER. See DETENT ESCAPE- 
MENT. 
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MASSEY LEVER ESCAPEMENT. See CRANK LEVER 
ESCAPEMENT. 

MEAN TIME. The time recorded by a watch; that is 
the average of all the solar days in the year is the 
ordinary day of 24 hours. 

MIDDLE TEMPERATURE ERROR. The elasticity of 
a balance spring does not vary with temperature 
changes in the same proportion as the compensating 
effects of the bimetallic balance (q.v.). A watch with 
such a balance will only be accurate in its rate for 
two given temperatures. The inaccuracy between 
the two extreme temperatures (the M.T.E.) may be 
corrected by auxiliary compensation. 

MINUTE REPEATER. A watch which not only re- 
peats the hours and quarters, but also the minutes 
which have elapsed since the last quarter. A very 
few were made in the last quarter of the 18th century 
and they are not common until the end of the 19th. 
MOCK PENDULUM. See FALSE PENDULUM. 
MOON HAND. See BREGUET HAND. 

MOTION WORK. The gearing under the dial which 
causes the hour hand to travel twelve times slower 
than the minute hand. It consists of the cannon 
pinion, minute wheel and pinion and hour wheel. 
MOVEMENT. The main assembly of a watch com- 
prising the power, transmission, escapement, regu- 
lating, winding and handsetting mechanisms. In 
short, the ‘works’ without the case, hands or dial. 
Also see ÉBAUCHE. 

MUSICAL WATCH. A watch with separate mechan- 
ism, set in motion at each hour or at will, which 
produces a tune on the steel comb and pinned 
barrel principle. Introduced in Switzerland at the 
end of the 18th century. Prior to the comb, a set of 
bells had been used. 

NIELLO..A process similar to champlevé enamel but 
using a black metallic filling of silver, lead and 
sulphur. 

NOTCH. See LEVER NOTCH. 

NUREMBERG EGG. A misnomer for early South 
German watches, which in fact were not oval in 
form but spherical or drum-shape. The term arose 
from a misreading and mistranslation of ‘Uhrlein’ 
into ‘Eierlein’: ‘little watch’—‘little egg’. 

OIL SINK. A small cavity turned in the outside sur- 
face of the movement plates around the holes for 
the pivots to retain the oil. Introduced by Henry 
Sully in about 1715. Jewels, too, have a sink for oil 
retention. 

OIGNON. The popular name given to the large and 
rather bulbous French watches of the late 17th and 
early 18th centuries. 

OPEN FACE. An ‘open face’ watch is one without a 
front cover—i.e. neither a hunter nor a half hunter. 
ORMSKIRK. A town in Lancashire. In the early 19th 
century, a number of watches with a type of Debau- 
fre escapement were made there, and these are 
known as ‘Ormskirk’ watches. See DEBAUFRE 
ESCAPEMENT and DEAD-BEAT VERGE. 

OUTER CASE. The outside case in a pair-case watch. 
Such cases were often embellished. 
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OVERCOIL. The last coil of a Breguet balance 
spring. See BALANCE SPRING. 

PAIR-CASE. The standard form of case for English 
watches from 1650 to 1800 and beyond. Also widely 
used on the continent during the earlier years. The 
inner case, which houses the movement, is generally 
without decoration unless the watch is a repeater, 
alarum, or a striking watch when it is pierced and 
sometimes given minor decoration. The outer case 
normally is decorated; repoussé, engraved, enamel- 
led, or hollowed agate or some other hard stone, or 
decorated in some other way according to the 
fashion of the period. Sometimes the outer is left 
plain, particularly at the end of the period. 

PALLET. In particular, the part or parts through 
which the escape wheel teeth give impulse to the 
balance. In the club-tooth lever escapement a tooth 
locks on the outer edge of the pallet after impulse 
has been given by the preceding tooth. In general, 
the pallets are jewels and termed ‘pallet stones’. 
‘PARACHUTE’. A device invented by Breguet in 
which the endstones of the balance staff are sup- 
ported in short arms of spring steel: hence ‘sprung 
jewels’, which give a cushioning effect to the staff 
pivots should the watch be dropped. It is the earliest 
form of shock-resisting device. Also suspension 
élastique. 

PASSING CRESCENT. See CRESCENT. 

PASSING SPRING. Also known as the ‘gold spring’, 
out of which metal it is usually made. It is mounted 
on a detent in the chronometer escapement. The 
discharging pallet on the staff unlocks a toothin one 
direction. On the return swing it passes the detent 
without disturbance due to the flexibility of the 
passing spring. 

PEDOMETER WATCH. Sometimes understood to 
mean a watch and pedometer combined. Ralph Gout 
took out patent No 2351 for such a watch in 1799. 
PEDOMETER-WIND. See PERPETUAL WATCH. 
PENDANT.A neck, fitted to the case of a watch, to 
which the bow (q.v.) is fitted. In a keyless watch, the 
winding button is at the top of the pendant, the 
winding button stem passing through the pendant. 
PENDULUM WATCH (DIAL). A watch in which a 
‘mock’ or ‘false’ pendulum (q.v.) appears through 
an aperture in the dial or is visible through a slot 
cut in the balance cock or bridge. See also FALSE 
PENDULUM. 

PERPETUAL CALENDAR. A calendar watch which 
takes into account not only the short months, but 
leap years, without manual adjustment. 
PERPETUAL WATCH. The English translation of 
the French ‘montre perpétuelle is the name given 
to a watch which is wound by the oscillation of a 
pivoted weight during the movements of the wearer. 
Also called a pedometer-winding watch. Its in- 
vention by A. L. Perrelet in about 1770 is generally 
now accepted. Breguet made a number of such 
watches. Recordon took out patent No. 1249 for a 
pedometer-winding watch in 1780. 

PILLARS. The pillars of a watch movement are the 
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‘distance pieces’ which serve to keep the two plates 
in their relative positions. The earliest were of plain 
square section. Later, spiral or round baluster 
forms were introduced. After about 1600, types 
became diverse: vase-shape, pyramidical (so-called 
Egyptian), tulip-form, pierced foliate, lyre-shaped, 
square section baluster, and finally cylindrical. 
PILLAR PLATE. The plate, nearest the dial, to which 
the pillars are fixed. The pillars are merely pinned to 
the top plate—i.e. that furthest from the dial. 
PINION. A small toothed wheel. The ‘teeth’ are 
spoken of as ‘leaves’. In watch work the wheel is the 
driver and the pinion is the follower, except in the 
motion work. 

PINCHBECK. An alloy of zinc and copper—named 
after its inventor, Christopher Pincnbeck, about 
1730—which resembles gold in colour. The term is 
used rather indiscriminately for gilded brass. 

PIN WORK. See PIQUE. 

PIQUE. Or ‘pin work’. Pins of gold, silver or brass, 
the purpose of which is to secure the leather, shagreen 
or tortoise-shell covering to the outer cases of 
watches. The practical purpose also served 
decorative ends in that the heads of the pins were 
arranged in a decorative pattern. Indeed, more pins 
were inserted than was strictly necessary in order to 
form a decoration. 

PIROUETTE. A balance staff with integral pinion, 
thereby causing the balance to swing through a 
large arc. 

PIVOT. The extremity of a rotating arbor on which 
it is supported. 

PIVOTED DETENT. The pivoted detent performs 
the same function as the blade spring. See SPRING 
DETENT. John Arnold used this form of detent on 
his early chronometers. It was favoured more on the 
continent than in this country. 

PLATES. The flat discs between which the wheels 
and pinions are pivoted. They form the foundation 
of the movement. 

POISE. A balance is in poise if it has no heavy point; 
if its equilibrium is unaffected by change of position. 
POKER HAND. A minute hand somewhat resemb- 
ling a poker in form. Usually associated with the 
beetle hour hand (q.v.). 

POSITIONAL ERROR. Changes in the rate of a watch 
arising from the different positions—i.e. the hori- 
zontal and the vertical. 

POTENCE. Also spelled “potance’. A hang-down 
bracket supporting a pivot; in particular (in watch- 
work) the underslung bracket supporting the lower 
pivot of the balance staff in full plate watches. 

In the early balance spring verge, the verge was 
pivoted between the balance cock and an extended 
piece (to give a bearing) of a bracket extending be- 
tween the movement plates. Later, as a flatter watch 
became the fashion, this bracket (the potence) was re- 
duced in length and the crown wheel reduced in size. 

A second extended block on the potence—rather 
less than mid-way between the top plate and the 
bearing for the lower pivot of the verge—gave the 
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bearing for the inner pivot of the crown wheel 
arbor, the other pivot being carried in a second 
block with an endpiece mounted on the underside 
and at the edge of the top or potence plate. Julien Le 
Roy introduced an improvement to make this 
second block or bearing for the crown escape wheel 
adjustable as well as the bearing for the inner pivot, 
i.e. an adjustable potence which enabled the action 
of the escapement to be adjusted without dismantling 
the movement. The use of a screwdriver or key will 
move the inner pivot, and thus the crown wheel 
across the verge to bring it into beat. The adjustable 
steel endpiece on the outer pivot enables the depth 
of the engagement to be varied, and thus the arc of 
escapement (see PI. 125). 

POTENCE PLATE. An alternative name for the top 
plate to which the potence is fixed. 

POUZAIT ESCAPEMENT. J. M. Pouzait, 1743-93, 
introduced a form of lever escapement in 1786 which 
has been named after him. It was perhaps the first 
lever escapement with divided lift (q.v.). The thirty 
escape wheel teeth stand up from the plane of the 
wheel. The steel pallets are rather claw-like in 
appearance and the notch imparts impulse to the 
balance acting upon a steel impulse pin located on 
the balance staff. The balance diameter is almost 
that of the movement plate and the escapement 
beats seconds. An upright pin on one arm of the 
lever, acting on the outside of a safety ring on the 
balance staff in one direction, passes through an 
opening in the ring in the other direction, then being 
within the safety ring; this provides the safety action. 
PULL-WIND. See PUMP-WIND. 

PUMP-WIND. An early form of keyless winding. 
The watch is wound by moving a shaft, located in 
the pendant, in and out: a pushing or pulling action. 
Edward Massey, Viner and Burdess are associated 
with forms of pump-winding. 

PULSE-PIECE. A pin projecting from the edge of a 
repeating movement and through to a hole in the 
bottom edge of the case. The finger, held against the 
pin, receives the blows of the hammer when the 
watch is striking instead of the bell. Also called a 
*deaf-piece' or by the French name ‘sourdine’. 
PURITAN WATCH. A simple form of English 
watch, oval in shape, without decoration and usually 
in silver. They were made between about 1625 and 
1650. 

QUARTER RACK. See HOUR RACK. 

QUARTER REPEATER. A watch which repeats the 
hours and quarters when a push-piece is depressed 
or a slide-piece moved. 

RACK. A toothed segment. See HOUR RACK. 

RACK LEVER ESCAPEMENT. See Pl. 128. A form of 
lever escapement patented by Peter Litherland in 
1791, patent No 1830, but an earlier escapement 
embodying the same principle was invented by the 
Abbé de Hautefeuille in 1722. The lever terminates 
in a rack which meshes with a pinion on the balance 
staff. The balance is never detached. It was made in 
large numbers in Lancashire in the early 19th century. 
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RACK STRIKING. See HOUR RACK. 

RATCHET WHEEL. Saw-toothed wheel. The fronts 
of the teeth of a ratchet wheel are radial and the 
backs straight lines. Used in conjunction with a 
click (pawl) and spring and fixed by a square hole 
to the barrel arbor. The click prevents the wheel 
turning in the unwinding direction. Ratchet wheel 
set-up was the first form of regulation of the fusee 
watch. 

RATE. The timekeeping performance of a watch. 
Thus ‘daily rate’ is the term used to denote the 
difference between two states of a timekeeper 
separated by an interval of 24 hours. 

RECOIL. Backward movement of the escape wheel 
during the unlocking process. It occurs when the 
exit pallet presses a tooth of the escape wheel back- 
ward. In a watch escapement that has draw (q.v.) 
the escape wheel recoils at the instant of unlocking. 
RECOIL ESCAPEMENT. An escapement in which 
recoil takes place, as opposed to a dead-beat or 
frictional rest escapement. 

REGULATION. In pre-balance spring watches 
regulation depended primarily upon altering the 
set-up of the mainspring. In addition, on some early 
German watches the supplementary arc could be 
varied by altering the position of two upright hog's 
bristles against which the arms of the balance, or the 
foliot, banked. As a rare alternative to this, a long 
bristle, which could be adjusted as to length, lay 
across the balance, two upright pins on which flexed 
the bristle on each swing of the balance. 

The earliest form of adjustable set-up is the ratchet 
and click, found on fusee watches up to about 1640, 
when it gave place to the tangent screw and wheel, 
although the two forms overlap in period. After the 
introduction of the balance spring, the set-up was 
transferred from the top plate (where it was readily 
accessible for regulation) to between the plates, 


128. Rack lever. 
Balance staff with 
pinion. Lever with rack, 
jewelled pallets and 
counterpoise. Brass 
escape wheel. Thirty 
inclined teeth. 


regulation now being possible by altering the effec- 
tive length of the balance spring. Tompion's form of 
regulator was universally adopted. It consists of a 
segmental rack, which follows the outer coil of the 
spring, and is geared to a small wheel carrying a key 
square and an index dial. Using a key, the position 
of the curb pins where they embrace the balance 
spring can be altered, either shortening or increasing 
the effective length, thus causing the watch to gain'or 
lose on its previous rate. The index dial known as 
the ‘figure plate’ or ‘rosette’ gives a guide to the 
alteration made although the numbers engraved on 
it are arbitrary. The only other form of regulation 
dating from this period was that of Nathaniel 
Barrow. This consists of a worm with squared end 
to take a key. This worm carries a slide on which are 
mounted two curb pins embracing the straightened 
outer end of the balance spring. The slide has a 
pointer which moves across an index engraved on 
the movement plate, thus indicating the amount the 
slide has moved when regulating. Very few watches 
with this form of regulation have survived. In 1755 
Joseph Bosley patented ‘A new-invented slide, 
which slide has no wheel attached to it’; that is, he 
dispensed with the Tompion segmental rack. Bos- 
ley’s consisted of a small lever, the shorter end of 
which carries the curb pins which embrace the 
balance spring, the longer end (by which it is moved) 
travels across a scale which served to indicate the 
alteration to ‘fast’ or ‘slow’ in the position of the 
curb pins. A ‘free-sprung’ watch can only be regu- 
lated by altering the timing screws on the balance. 
REGULATOR. See INDEX. 

REMONTOIRE. A spring (or other device) which is 
wound by the train and discharged at regular inter- 
vals. 

REMONTOIRE ESCAPEMENT. An escapement em- 
ploying a remontoire which is interposed between 
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the escape wheel and the balance to ensure constant 
force to the balance. The distinction between a 
remontoire and a remontoire escapement lies in the 
point at which the remontoire is introduced. In the 
former it is interposed between the mainspring and 
the escape wheel, and in the latter between the 
escape wheel and the balance. In both cases the 
purpose is to secure a more constant torque than is 
delivered by the driving train. Such an escapement is 
also known as a ‘constant force escapement’. 
REPEATER. A repeating watch in which mechanism 
can be set in motion to denote the approximate time 
by hammers striking bells, gongs or a block within 
the watch case. This last is known as a ‘dumb 
repeater’. Repeating work was invented by Daniel 
Quare between 1680 and 1686. Matthew Stogden 
introduced improvements about 1725. 

REPOUSSE. Decoration achieved by hammering 
metal from the back into a shape or pattern result- 
ing in relief decoration. A similar effect is given by 
casting. 

REPUBLICAN CALENDAR. Introduced in France 
in 1792, and in use until January, 1806. 

RESILIENT ESCAPEMENT. A form of lever escape- 
ment in which the impulse pin, when pressing on the 
outside of the lever, causes the lever to yield and 
allow the pin to pass. 

ROBIN ESCAPEMENT. Introduced by the 18th- 
century French watchmaker of that name. It is a 
single beat escapement, impulse being given by the 
escape wheel, locking taking place on the lever. A 
rare escapement of which Breguet made a number. 
ROLLER. In the lever escapement, the disc fitted on 
the balance staff and carrying the impulse pin, the 
latter receiving impulse via the pallets. This is the 
single or table roller. In later lever escapements, 
with double rollers, a smaller, safety roller was 
introduced which has a crescent or passing-hollow 
cut in it for the guard pin. Also see TABLE ROLLER 
and CRANK LEVER ESCAPEMENT. In the duplex 
escapement (q.v.) the roller is a hollow ruby 
cylinder against which the teeth of the escape wheel 
are locked. 

ROSKOPF. G. T. Roskopf manufactured the first 
cheap and successful watches in 1867. The Roskopf 
escapement is basically a lever, but the impulse pin 
and pallets are steel pins. The modern form is 
called a ‘pin lever’. The pin-pallet is not exclusively 
Roskopf. 

RUBY CYLINDER ESCAPEMENT. A cylinder 
escapement in which the cylinder shell is made out 
of ruby. It was probably introduced by John Arnold 
in 1764, though not used to any extent forscme years. 
The second John Ellicott used it in his later cylinder 
watches, but it was very popular with Breguet. 
RUN-TO-BANKING. In the lever escapement, the 
movement of the lever towards the banking pins 
after a tooth has given impulse to the pallet. This is 
a safety factor to ensure the passage of the escape 
wheel teeth. See DRAW. 

‘S’? BALANCE. An early form of bimetallic compen- 


sation balance used by John Arnold in 1779-82. The 
bimetallic ‘strips’ were formed into two elongated 
'S' laminated pieces whose purpose and effect was 
to move inwards or outwards (in heat or cold) two 
weights situated on opposite sides of the balance 
rim. 

SAFETY ROLLER. See ROLLER. 

SAFETY DART. See DART. 

SAVAGE TWO-PIN. A form of lever escapement 
named after George Savage in which the roller 
carries two pins which unlock the escapement via 
the fork. A third pin, mounted upright at the end of 
the lever, acts as the impulse pin, passing into a 
narrow notch cut in the roller, when the escape 
wheel has been unlocked. This third pin also serves 
as the guard pin for the safety action during the 
supplementary arc. Savage introduced his escape- 
ment about 1814, certainly before 1818 when he 
emigrated to Canada. There he founded the firm 
of Savage & Lyman. Very few watches signed by 
Savage have survived. He made for Edward Brace- 
bridge of Red Lion Street, 1805-15. 

SAVONNETTE. A watch with a front cover to give 
protection to the glass. See HUNTER. 

SECONDS PINION. The extension of the fourth 
wheel arbor to which the seconds hand is attached. 
SECRET SIGNATURE. A device used by A. L. 
Breguet to combat the forgery of his work. The name 
and the number of the watch were engraved with a 
pantograph on the dial, and these can only be seen 
when examining the dial with the light falling across 
it. Subsequently, makers other than Breguet used 
the idea. 

SECRET SPRING. The fly and lock springs of a 
hunter watch case. 

SELF-COMPENSATING SPRING. A balance spring 
made of an alloy impervious to temperature 
changes. 

SELF-WINDING. See PERPETUAL WATCH. 
SET-UP. The degree of tension to which a main- 
spring is set when the watch is fully run down. The 
use of stop-work enables a going barrel watch to be 
‘set-up’ so that only the middle turns of the main- 
spring are in use, thus providing more even torque. 
By altering the set-up a degree of regulation was 
effected in the fusee, pre-balance spring watch. 
SHIP’S CHRONOMETER. See DETENT ESCAPE- 
MENT. 

SINGLE ROLLER. See TABLE ROLLER. 

SIX-HOUR DIAL. A watch dial of the late 17th- 
century period in which the chapter ring is marked in 
roman numerals I to VI and superimposed on these 
are arabic numerals 7 to 12. The single hand re- 
volves once in six hours. Due to the larger spacing 
between the numerals (only six instead of twelve) the 
divisions between them can be legibly calibrated 
into two-minute divisions, and the time read to two 
minutes from the one hand. 

SKELETON DIAL. A dial from which metal has 
been cut away leaving only the hour and minute 
ring, thus exposing the movement. 
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SKELETONISED MOVEMENT. A watch movement 
in which all the spare metal has been cut away from 
the top movement plate, thus exposing the wheel 
work. 
SNAIL. A cam shaped like the profile of a snail; 
part of the striking mechanism in the rack-striking 
layout. The snail determines—owing to the steps 
cut thereon—how far the rack may fall when it is 
released, and hence how many blows are struck, 
each step corresponding to an hour. 
SOUSCRIPTION (MONTREA). The cheapest possible 
Breguet watch of the highest possible quality, 
subscribed for in advance and made by him in 
batches. 
SPLIT-SECONDS. A form of chronograph in which 
there are two centre seconds hands, one over the 
other. When the chronograph is started the hands 
travel together, but by operating a push-piece the 
under one is halted while the other continues. The 
stationary hand can be made to rejoin its fellow, or 
the second of the two hands can also be stopped. A 
third pressure returns the hands to zero. 
SPRING BARREL. The barre] containing the main- 
spring. 
SPRING DETENT. In the chronometer escapement 
a blade spring carrying the locking jewel. A detent 
mounted on a spring. It is sometimes called a 
‘footed detent’. Patented by John Arnold in 1782. 
STACKFREED. An eccentric cam or snail serving as 
a mainspring-equaliser. It is mounted on a wheel 
geared to a pinion on the mainspring arbor, making 
rather less than one revolution on one winding or in 
the going time of the watch. Pressing against the 
edge of the snail is a strong spring which terminates 
in a roller, the roller thus setting up friction between 
itself and the edge of the snail or, more correctly, 
between the stackfreed wheel and the post upon 
which it revolves, the friction varying with the 
radius of the snail. The wheel upon which the snail 
is mounted has a short section on which no teeth 
are cut. This, in conjunction with the pinion on the 
mainspring arbor, provides stop-work. When the 
watch is run down, the roller lies in a notch or 
depression between the highest and lowest portions 
of the snail. In this position the roller-spring is not 
tensioned. Also, the uncut section of the snail- 
wheel butts against a leaf of the pinion mounted on 
the mainspring arbor. On winding the watch, the 
‘stop’ position is reached when the pinion comes up 
against the uncut section of the snail-wheel, ap- 
proaching it from the contrary direction. Also, on 
winding, the roller is lifted out of the notch on to the 
snail at its highest point where it exerts greatest 
pressure. As the mainspring runs down, less and less 
pressure is exerted to match the decreasing force of 
the mainspring until, right at the end of the run, the 
roller starts to enter the notch, and for a short time 
actually ‘helps’ the mainspring. 

The stop-work arrangement not only prevents 
over-winding, but—and this is important—can be 
arranged to allow only a portion of the mainspring 


to be used; that is, the middle portion, thus avoid- 
ing the two extremes. (See SET-UP.) 

The stackfreed was almost certainly invented in 
Nuremberg, probably fairly early in the 16th cen- 
tury. It would appear that Henlein’s watches with a 
40 hour duration employed neither the stackfreed 
nor fusee. A few watches with a wedge-shaped cam 
and without a notch exist. In this type—which is the 
late form of stackfreed—the mainspring was given 
‘assistance’ rather sooner than on the snail-type. The 
profile of the cam altered over the years, starting 
from a simple curve, with the notch, and becoming 
more ‘snail’-like. The form of the cam probably 
altered as it became possible to make thicker (con- 
sequently shorter) springs which would produce a 
different torque-curve. The final form (circa 1585— 
1620), before the ‘wedge’, was kidney-shaped. The 
stackfreed seems to have been confined to southern 
Germany. Its only advantage over the early, crude 
fusee was that it occupied less height and so enabled 
a flatter watch to be made. 

STANDING BARREL. Hanging barrel is the alter- 
native name for a going barrel whose arbor is sup- 
ported at the upper end only. 

STOP-WORK. A device to prevent overwinding of a 
mainspring, and to enable the spring to be set-up. 
(See SET-UP.) A form of stop-work was used on the 
earliest Nuremberg watches. See STACKFREED. 
STRAIGHT LINE LEVER. A lever escapement in 
which the escape wheel arbor, the pallet staff and the 
balance staff are planted in a straight line. 

STRIP COMPENSATION. See COMPENSATION 
CURB. 

STUD. A small piece of metal pierced to receive the 
end of the outer coil of a balance spring. 

“SUGAR TONGS’. The name given to the compensa- 
tion curb used by Thomas Earnshaw, its shape 
roughly resembling a pair of tongs. 

SUN AND MOON DIAL. A popular dial in the late 
17th and early 18th century. A sun is depicted on one 
half and a moon on the other of a disc revolving 
once in 24 hours. Each is visible in turn through a 
semi circular hole cut in the dial plate. Above the 
hole a segment of the dial is marked from VII to 
XII and from I to VI. The sun indicates 6 a.m. to 
6 p.m. and the moon 6 p.m. to 6 a.m. The minutes 
are indicated in the normal way. 

SUPPLEMENTARY ARC. The arc described by an 
oscillating balance outside the function of escape- 
ment, after the impulse and before unlocking. 
SURPRISE PIECE. A device fitted to the quarter- 
snail of a repeater to prevent incorrect striking just 
prior to the next hour. 

SWEEP SECONDS. See CENTRE SECONDS. 

SWING WHEEL. The escape wheel used to be so 
called. 

SWISS LEVER ESCAPEMENT. The lever escapement 
now in universal use. It is distinguished by the form 
of the escape wheel teeth—i.e. club-toothed. 

TABLE ROLLER. The roller of a lever escapement 
which carries the impulse pin. The term ‘table’ was 
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originally applied to distinguish this kind of roller 
from the part carrying the impulse pin in Massey’s 
escapement, or the so-called ‘crank lever’. The 
impulse pin on the table roller is a jewel and pro- 
trudes downwards from the table in contradistinc- 
tion to the crank roller where the impulse piece 
protrudes from the circumference. The table roller 
came in shortly after 1825-30. 

TACT. A ‘montre à tact’ has a stout external hand 
fitted over the back cover of the watch, and not con- 
nected directly with the movement. If the hand is 
moved by one’s finger in a clockwise direction it 
moves freely until it is, in fact, indicating the correct 
time, when it comes up against a stop. The time 
is then ‘read off’ by feeling the hand’s position rela- 
tive to pins on the exterior of the case at each hour 
position. It is thus possible to ascertain the time in 
the dark. The montre a tact is an inexpensive form 
of ‘repeater’. There is usually a normal dial with two 
hands visible if the front cover is opened. Breguet 
made a number of such watches. It is a mistake to 
think of them as being intended primarily for use by 
blind persons. 

TAILLE DOUCE. Fine line engraving. 

TAMBOUR CASE. An early form of watch case, pill 
box in shape, with hinged cover, cast brass, chiselled 
and engraved. 

TANGENT SCREW. An endless screw, or worm 
gear. Tangent screw and wheel were used rather 
before the mid-17th century, replacing the ratchet 
wheel method, as a means of setting up the main- 
spring and as a means of regulation. A small dial 
mounted on the top plate served as an index. After 
1675 the worm and wheel were mounted between 
the plates. 

TEMPERATURE COMPENSATION. Any device to 
counteract the effects of temperature changes on the 
rate of a watch; in particular, the effect on the steel 
balance spring which loses some of its elasticity for 
a rise in temperature with the contrary effect for a 
fall. See also COMPENSATION BALANCE and 
COMPENSATION CURB. 18th-century watchmakers 
usually referred to the ‘thermometer’. 

TERMINAL CURVES. The curves at the two ends of 
a cylindrical or helical balance spring, or the outer 
curve of an overcoil balance spring. In 1858 Edouard 
Phillips began his investigations into the geometry 
of the balance spring and into the theoretically 
correct terminal curves which render it isochronal. 
Prior to that, watchmakers had used empirical 
methods, though John Arnold’s patent of 1782 
referred to the ends of the spring as being 'incur- 
vated'. Briefly, the condition necessary for iso- 
chronism is that the centre of gravity of the spring 
should lie on the axis of the balance. The method 
adopted to arrive at this condition is to fix the inner 
and outer ends of the spring in a certain relation- 
ship to one another. 

THIRD WHEEL. The wheel between the centre and 
fourth wheel. 

THREE-QUARTER PLATE. See FULL PLATE. 


TIMING IN POSITIONS. The art of adjusting the 
balance and its spring so that the watch keeps time 
in different positions. Also see ADJUSTED. 

TIMING SCREWS. Properly, only those screws at 
the ends of the arms of a cut, compensated balance 
which are used to bring the watch to time; hence 
‘mean time screws’. In a chronometer balance 
there are two timing screws or nuts: one at each end 
of the arm. Timing screws should not be confused 
with those balance screws used for adjusting the 
compensation. 

TINTED GOLD. Also called ‘coloured gold’. A form 
of decoration applied to watch cases and dials. The 
gold is coloured by alloys to produce a reddish, 
greenish, silvery or yellowish hue. Introduced in the 
last half of the 18th century it was known as ‘or à 
quatre couleurs’, though four colours were not neces- 
sarily used. Coloured gold was also used effectively 
with gems in case decoration. 

TIPSY-KEY. See BREGUET KEY. 

TOMPION REGULATOR. See REGULATION. 

TOP PLATE. That furthest from the dial. Also 
known as the ‘potence plate’. The movement plate 
seen from the back, the other plate being the ‘bottom’ 
or ‘dial plate’. ‘Back plate’ is the equivalent plate in 
a clock movement and is so called. 

TOUCH PINS. Pins were usually inserted at the 
hour positions in 16th century watch dials to enable 
the time to be read with the aid of a finger during 
darkness. 

TOURBILLON. A. L. Breguet’s invention (patented 
in 1801) for neutralising the positional (vertical) 
errors inherent in a watch. The escapement is 
mounted in a revolving carriage or cage with the 
result that the positional errors are repeated (with a 
cancelling-out effect) in every revolution of the 
carriage. The speed of revolution of the carriage 
depended on the lay-out. In some instances the 
escape wheel pinion turns about the fixed fourth 
wheel, the carriage revolving once in a minute, and 
in others the revolution is made in four or six 
minutes. A ‘tourbillon watch’ is not a watch with a 
special kind of escapement since it may have either 
a lever or a detent escapement. 

TRAIN. The wheels and pinions which connect the 
going barrel or fusee with the escapement. In watch 
work, the wheel is the driver and the pinion the 
follower, except in the motion work. The ‘going 
train’ concerns the timekeeping part of the mechan- 
ism, the ‘striking train’ that side concerned with the 
striking. In the case of a fusee watch, the great 
wheel, and in a going barrel watch the teeth round 
the barrel, drive the centre pinion, to the arbor of 
which is attached the centre wheel. This drives the 
third wheel pinion, the third wheel driving the fourth 
wheel pinion, the fourth wheel driving the escape 
wheel pinion. The number of teeth in the various 
wheels and pinions in general is determined by the 
following considerations (among others): The 
minute hand, being fixed to the centre wheel and 
pinion arbor, must make one revolution in an 
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hour. The fourth wheel, to the arbor of which the 
seconds hand is fixed, must make one revolution ina 
minute. 

TRIAL NUMBER. A symbol used to express the 
relative excellence of chronometers and watches in 
competitive trials. The Greenwich Observatory 
method was to multiply the difference between the 
greatest and the least variation by twice the 
difference between one week and the next. 
TRIPLE-CASED. A watch, usually made for the 
Turkish market, which has an additional case to the 
outer case of a pair-case watch. 

TRIPPING. The accidental passing of two teeth of 
the escape wheel instead of one. This may occur in 
the duplex and detent escapements. 

TURKISH MARKET WATCHES. Watches made for 
export to Turkey and provided with a dial with 
‘Turkish’ numerals. Such watches normally had 
three cases; that over the movement being plain, the 
second with some engraving to the rim and the third 
or outer tortoiseshell-covered or occasionally sha- 
green. A fourth case, either of stiffened leather or 
silver, of native craftsmanship, is sometimes found. 
Watches were exported to Turkey in the 17th cen- 
tury, but large quantities were made in London for 
this market at the end of the 18th and early 19th 
centuries. 

TWO-PIN ESCAPEMENT. See SAVAGE TWO-PIN. 
UNDER-DIAL WORK. Complications such as 
calendar, lunar or repeating mechanism in addition 
to motion work, situated on the dial plate under the 
dial. 

UP- AND-DOWN DIAL. A subsidiary dial indicating 
the state-of-wind of the mainspring, usually found on 
marine chronometers or pocket chronometers and 
on some high-class watches between about 1880 and 
1910. 

VERGE. In the limited sense the verge is the rod or 
spindle upon which the balance or foliot is mounted. 
It carries two ‘flags’ or pallets In the wider sense the 
word implies a watch with the verge or crown wheel 
escapement. 

VERGE ESCAPEMENT. See Fig. VII and Pl. 129. 
Sometimes called the crown-wheel escapement, it 
was used in the earliest watches; its inventor is 
unknown. It consists of a crown wheel (the escape 


| 129. Crown (escape) 

A wheel, arbor and 
pinion. Balance, 
balance spring and 
verge. One flag (pallet) 
can be clearly seen on 
the verge. 


wheel), the arbor of which carries a pinion driven 
by the train. A vertical arbor (the verge) is at right 
angles to the crown wheel and has two pallets or 
‘flags’ separated by a distance approximating to the 
diameter of the crown wheel and at an angle of ap- 
proximately 100 degrees to each other. The verge 
carries at its upper end a balance and is pivoted at 
its two extremities. The teeth of the crown wheel act 
upon the pallets alternately and cause the balance to 
oscillate. 

The eleven or thirteen teeth of the crown wheel 
are very approximately a sloping triangle in shape 
and the wheel itself somewhat resembles a medieval 
crown. A tooth of the crown wheel comes into con- 
tact with one pallet, thrusts upon it (gives it im- 
pulse) and imparts circular motion to the balance, 
which motion moves the pallet away from the tooth 
until this is free to slip past the pallet which has been 
pressing upon it. The crown wheel is momentarily 
free to advance, but almost immediately a tooth on 
the opposite side of the wheel comes into contact 
with the other pallet, the circular motion of the 
balance having brought it down into the path of the 
wheel. In order to free itself (escape) this tooth 
thrusts the second pallet out of its path, thus giving 
the balance an impulse in the opposite direction. The 
continued process results in the oscillatory move- 
ment of the balance and a tooth by tooth advance- 
ment of the crown escape wheel. 

The verge is a recoil escapement. There is a sup- 
plementary arc of balance swing—i.e. the balance 
continues its gyration after it has been impulsed, 


Fig. VII. Verge escapement. 
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130. Virgule escape- 
ment wheel, balance 
and virgule. From 
watch by Fatton ‘éléve 
de Breguet’. 


and the teeth of the crown wheel are undercut to 
free the face of the pallet during the resulting recoil. 
The inclination of the teeth is about 30 degrees. Fig. 
VII and PI. 129 show a verge escapement with balance 
spring. 

VIRGULE ESCAPEMENT. See Pl. 130. Also known 
as the ‘hook escapement’, deriving both names from 
the part which receives impulse, this being somewhat 
like a comma in shape. Like the cylinder escape- 
ment (to which it has some similarity) it is a friction- 
al rest escapement, usually credited to J. A. Lepaute, 
and it was used in France in the last quarter of the 
18th century and during the early years of the 19th. 
This escapement appears also to have some re- 
semblance to the patent taken out in 1695 by 
Edward Booth and William Houghton and in which 
Tompion seems to have been associated. The patent 
refers to a wheel with teeth ‘made like tinterhooks’ to 
‘move the balance’, the pallets being ‘circular, con- 
cave and convex’. 

The virgule escape wheel has teeth standing up from 
the plane of the wheel. The teeth may be described 
as pins. These lock on the outside edge of the round- 
ed part of the ‘comma’ or small cylinder and give 
impulse when entering and passing along the inner 
side of the downward curve of the ‘comma’. The 
balance, therefore, receives impulse in one direc- 
tion only, and not in both as occurs in the cylinder 
escapement. J. A. Lepine employed this escapement 
in conjunction with his bridged movement: the 
Lepine calibre (q.v.). The double virgule, invented by 
Beaumarchais, is exceedingly rare. 

WANDERING HOUR DIAL. Sometimes called a 
‘Floating Hour Dial’. A semi-circular slit opening 
in the upper half of the dial reveals roman hour 
numerals, appearing one at a time and in ordinary 
succession. On the cuter edge and beyond the slit 


are the minute graduations occupying the corres- 
ponding half-circle to the inner slit for the hour 
numerals, and marked 0-60 minutes. The hour 
numeral travels from left to right, indicating the 
minutes in its passage. On reaching the 60 minute 
mark, it disappears beyond the slit and is succeeded 
by the next hour numeral following in its wake. A 
third, and innermost semi-circle, is marked off in 
quarter-hours. 

Wandering-hour watches were quite popular 
during the last quarter of the 17th century and during 
the earlier years of the 18th. A few were also pro- 
duced at the end of the 19th and early 20th century. 
They are also called ‘chronoscopes.’ 

WARNING. The preparatory operation of the 
striking mechanism occurring a few minutes before 
the striking is released on the hour. A wheel in the 
striking train (the ‘warning wheel’) carries a pin 
which is arrested and then released by the ‘warning 
piece’. 

WATCH PAPER. Embroidered cambric or muslin or 
printed papers that were placed in the backs of the 
outer case of pair-case watches. These served to pre- 
vent the back of the inner case becoming scratched 
and also took up any slackness between the two 
cases. Towards the end of the 18th century they also 
served as advertisements of the watchmaker or re- 
pairer. Many have sentimental rhymes or admonish- 
ing proverbs, and some gave the equation of time. 
WINDING SQUARE. The squared end of the barrel 
or fusee arbor on which the key is fitted in order to 
wind the watch. A similar squared end is on the 
arbor carrying the hands, by which the hands may be 
set in key-winding watches; this is called the ‘set- 
hand square’. 

WORM WHEEL. See TANGENT SCREW. 
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club-toothed, 117d 
crank roller (crank), 86p, 86 


Escapement, cont.: 
lever, 
detached 79, 80 
English, 83, 89, 116d 
rack, 79, 120p 
two-pin, 89-90 
Massey’s form, 83, 86 
remontoire, 65 
ruby cylinder, 67p 
verge, 13, 50, 90, 124d 
club-foot, 72 
virgule, 57, 125p 


Facio de Duillier, Nicholas, 46, 115 
Fatton, F. L., 98 

Fitter, J., 28p 

Flamsteed, John, 112 

Foliot, 13, 15 

Forgery, 40 

‘Form’ watches, 23, 77 

Forster, David, 71p 
Four-coloured gold case, 63p 
French Revolution dial watch, 64p 
Fromanteel and Clarke, 42p 
Fusee, 15 


Garnier, Paul, 110 

Garron, Peter, 33p 

Geneva movement, 63p 

Geneva watch, 77 

Girard Perregaux, 99, 100p 

Glasgow, David, 102 

Glasham, 92 

Glasses, 27, 40 

Globe clock, 12p 

Godfrey, H., 31p 

Golay, Hector, 100 

Gosselin, 35p 

Goullens, 25p 

Gout, Ralph, 62p, 64p 

Graham, George, 45, 48p, 50p, 51, 
56, 108 

Grant, 83, 80p 

Grant, William, 57p 

Greenwich, Royal Observatory, 30 

Gregson, Pierre, 75 

Grignion, Thomas, 56 

Grinkin, Robert, 19p, 21p, 22p, 
32PI. 

Grossman, Jules, 104 

Guillaume, Dr C. E., 104 
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Harlow, S. B., 105 
Harrison, John, 45, 55, 58, 68, 107 
Harwood, John, 97, 99p, 103 
Hasius, Isaac, 37p 
Hautefeuille, Abbé de, 78, 104, 119 
Hawleys, 72p 
H4, 58-9 
Henlein, Peter, 11, 15, 122 
Hood, James, 99p 
Hooke, Robert, 30, 37, 104 
Hooke's Law, 34 
Houghton, William, 50, 125 
Howard, Edward, 101 
Hows, Thomas, 22p 
Huaud Frères, 24, 30p, 40 
Hubert, Estienne, 26p 
Huguenin, Gustavus, 96 
Hukins, G. H., 76p 
Huygens, Christiaan, 30, 78, 104 
Hyllius, Martinus, 36p 


Imiss, Phil., 11p 

Index, 114d 

Ingold, P. F., 98, 101 

International Watch Company, 101 
Isochronism, 34 


Jacot, Charles Edouard, 75, 106 
Jacquemart watch, 77p 

Japy, Frederick, 100 

Jefferys, John, 59 

Jewels, 46—7, 49, 115d 

Jones, Florence, 101 

Jurgensen, 98 


‘Karrusel’, 99-100, 101p 
Kulberg, Victor, 96 


Lacorbiere & Compe., Ls. De, 58p 

La Croix et Fils, 32Pl. 

La Garde, Jacques de, 12, 12p 

Le Coultre, Antoine, 95-6 

Lepaute, Jean André, 54, 57, 125 

Lepine, J. A.s 32PL, 37, 359p. 75, 
94. 115, 125 

Leroux, 83, 88, 92 

Le Roy, Julien, 45, 49, 51, 54, 75, 
91, 103, 110 

Le Roy, Pierre, 55-6, 58, 65-6, 72, 
75, 107, 111, 115 

Leschot, G. A., 100-1 

Leslie, Robert, 94 

Litherland, Peter, 79, 119 

Litherland & Co., 78p 


127 
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Viner, Charles, 88p, 94, 95p, 119 
Von Bruhl, Count, 80 

Von Loehr, 97 

Vulliamy, Benjamin, 48Pl. 


Waight, 83p 

Wainwright, 41p 

Waltham Watch Co., 101 

‘Wandering hour dial’ watch, 39p, 

44 

Watson, S., 34p 

Willis, 99p, 102p 

Wills, John, 31p, 33PI. 

Winding mechanism, 93-7 
keyless, 84p, 93p, 94p, 97p 
pull-winding, 95p 
pump-winding, 83p, 93-4, 96p 
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The Country Life Book of English China Geoffrey Wills 


In this Country Life Book of English China the author, Geoffrey Wills, uses the word China to 
describe both Pottery and Porcelain. He includes a hundred and thirty pictures, showing selected pieces 
of English china made during a period of over three hundred years beginning about 1500 and ending 
in 1830, a period that saw the rise of Wedgwood and all the other great English potters. Each specimen 
is described briefly, with information about dates and dimensions. There are short accounts of each type 
of ware, of the factories that made it, and of the identification marks — if any — they used. 


The Country Life Book of English Furniture Edward T. Joy 


This book provides a concise and well-illustrated survey of English furniture from early Tudor times 
to the present day. The story falls conveniently into periods. First, the ‘age of oak’ in the later phase of which 
attempts were made to merge Renaissance motives into the traditional pattern (still medieval in concept) 
of sturdy and utilitarian furniture; the walnut period (from 1660), when foreign techniques were readily 
absorbed by English craftsmen and translated into a true national style; then, from about 1725, the 
beginning of the great classical period of English furniture, with the coming of mahogany, the king of 
furniture woods, and the entry of architects and great craftsmen into the field of furniture design; the 
Victorian age, when rising standards of living brought increased comfort, but a general debasement in 
taste; and, finally the twentieth century, which has seen both a revival of hand craft and the advent of the 
‘Modern Movement’, the fresh approach to design through machinery and new materials. 146 illustrations. 


The Country Life Book of Glass Frank Davis 


After describing the glass of antiquity and Islamic glass, with its magnificent mosque lamps, Mr 
Davis tells of the great Venetian glass industry —for centuries the glass-making centre of the world. 
From this developed the industries in other countries — England, Germany, the Netherlands, France and 
Scandinavia. Chinese glass is also noted, and there is a section on modern developments, such as the 
renewed interest in engraving, recently brought to public notice in an impressive manner by its use on the 
doors of Coventry Cathedral. 130 photographs. 


The Country Life Book of Clocks Edward T. Joy 


Edward Joy has written a concise history of European clockmaking in general, paying particular 
attention to English examples and craftsmen. After a brief look at primitive, non-mechanical devices— 
sundials, water-clocks, candle-clocks, etc.—we move straight on to weight-driven, verge escapement 
clocks which, as John Smith wrote in 1675, gave the true hour ‘by the circular moving of certain wheels 
and pinions artificially disposed within the body of the instrument’. A section on spring-driven clocks 
brings us chronologically to perhaps the greatest step forward in horology — the pendulum. This introduces 
the golden age of English clocks and Mr Joy devotes a large part of the book to this period. He then 
covers clocks of the Victorian period, and has a concluding section on the modern clock. There are 108 
illustrations. 


The Country Life Book of Chairs Edward T. Joy 


Edward Joy has devoted his latest book to chairs, because, apart from their obvious intrinsic interest, 
they provide so useful a guide to stylistic changes in English furniture. 

He begins with a short survey of Roman, Anglo-Saxon and Medieval chairs, a period when they 
gradually ceased to be ceremonial status symbols, and then traces their development through Tudor, Stuart 
and on to the glories of the Georgian and Regency periods — to Kent, Chippendale, Adam and Sheraton. 

From there Mr Joy continues through the Victorian era to the present day, and shows how, in spite 
of the poorness of British design at the beginning of this century, we are now beginning to compete again 
in the foreign markets. 116 photographs and drawings. 
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